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Estate Capital and Agriculture 


D. R. DENMAN, M.A., M.SC., PH.D. 


Dr. Denman examines landownership and its contribution to agricultural 
finance in the light of studies recently conducted by the Department of 
Estate Management of Cambridge University. 


THE Farm Improvement Scheme focuses attention upon agriculture’s need 
for money to improve farmsteads and farmland. How to meet this need is 
one face of the bigger problem of providing capital for investment in agri- 
culture. Without land and buildings, machinery and livestock, stores of 
fertilizer, seeds and other goods used in primary production, and a sufficiency 
of working cash, the farming industry would cease to be. Although all these 
capital goods are essential for agriculture, land and buildings as a form of 
capital have attributes which distinguish them from the other forms and 
make their provision a special problem. 

Machinery, livestock, fertilizers and seeds are, in the eyes of the law, 
chattel property, while land and buildings are real property. Herein lies the 
difference. Of course the distinction is an abstract one of legal notions, but 
it has serious practical implications. Real property law governs investment 
in land and buildings, and an entirely different department of law—the law 
of personal property—governs the other forms of capital investment. Money 
put into land and buildings is exchanged for a landright, and whether he 
who finds the money farms the land himself or lets it out to tenants, his gain 
is a proprietary interest in the land—an interest which belongs to the world 
of landownership. Landownership as an economic enterprise must not be 
confused with agriculture. Agriculture, like other industries, is in the world 
of landownership but not of it. 


Estates 


A key word in real property law, at least in Britain, is the word “estate”. 
An estate has spatial measurement—so many miles and acres—and time 
measurement; the right of ownership may run only for a lifetime or for the 
lives of many heirs. There is no limit to the size of an estate, either in space 
or in time, and the popular notion that an estate in land is invariably more 
extensive than a single farm is a misconception. Every parcel of farmland 
and the buildings upon it lie in an estate. 

Farm land and buildings can therefore be distinguished as “estate capital” 
from the other forms of capital employed by agriculture, and such a distinc- 
tion has been made in a series of studies of the contribution of landownership 
to agricultural finance recently conducted by the Department of Estate 
Management of Cambridge University. The character of an estate in land 
depends upon many factors—size, shape, tenure, taxability and so on—and 
the main purpose of these studies was to find out how estate characteristics 
influence the provision of estate capital in agriculture. 

Capital resources do not fall out of the blue. All capital has to be formed 
ultimately by savings from yearly income, and the competence of estate 
incomes to form new estate capital is of vital importance to agricultural 
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finance. Estate capital is made up of two parts: one part is the land itself, 
and the other part comprises land improvements, buildings and all else 
embraced by the term “fixed equipment”. Land itself is one of the great given 
things of nature, fixed in supply; and when reference is made to the forma- 
tion of estate capital regard is had only, to the part that is buildings, fixed 
equipment and land improvements. Estate income must not be confused 
with farming profits. Farming profits are the earnings of farming enterprise 
after allowing as an outgoing a rent, or its equivalent, for the land and 
buildings used by the farmer. Estate income derives from that rent which 
from the viewpoint of the landowner is received as revenue. 


Forming estate capital from estate income 


Evidence from the surveys covering nearly 1,403,000 acres and 133 
tenanted estates shows that 45 per cent of these estates are incompetent to 
meet the demands for new capital from estate income; 19 per cent of their 
number are competent to make a partial contribution; and 21 per cent are 
wholly competent. The rest have either formed no capital, or the tenants 
were the sole contributors. The demands for new capital on which these 
figures are based were calculated from what had in fact been spent on im- 
provements and new buildings over the last ten years. Past expenditure on 
improvements over a definite period does not measure the full demand for 
capital over that period if at the end of the period improvements have still 
to be made. When the burden of outstanding improvements is added to past 
investment the full demand is ascertained. Only half of the competent estates 
are able to meet from estate income the full demand for new estate capital.* 
When estate income is required to pay, in addition, 5 per cent interest on the 
landowners’ total investment in estate capital, no estate is wholly competent. 

Estate income may be high because the rental revenue of the estate is high, 
or because expenditure from revenue on repairs and maintenance is low; and 
a relatively high estate income may yet be incompetent to meet the demand 
for new capital because that demand is exceptionally heavy. At first sight, 
the evidence from the studies shows the larger estates to have a higher pro- 
portion of competent estates among them than is found among the smaller 
estates. On closer scrutiny this seeming competence is found to be illusory, 
as it is the consequence of relatively inadequate expenditure on repairs and 
maintenance. Further study also shows how the cause of incompetence is the 
inability of rental revenue to keep pace with rising repair expenditure; and 
the cause of partial competence is an exceptional demand for improvements 
and not exceptionally high repair expenditure—a state of affairs notably 
characteristic of the smaller and not of the larger estates. 

Estates where the freeholder farms the land do not pay rent as such, but 
make an equivalent contribution to estate income direct from the earnings 
of the farming enterprise. Such a contribution may be greater than the rental 
value of the estate, and go so far as to swallow up all the farming profit. 
The owner-occupied estates have to this extent an advantage over the 
tenanted estates; even so, of 91 owner-occupied estates studied, one in three 
are unable to finance new estate capital from farming profit; and only ap- 
proximately one in ten are able to meet the demand wholly from profits. 





* This calculation was only possible for estates over 1,000 acres. 
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Faced with a full demand for new estate capital and a 5 per cent interest 
return on total investment, these figures would undoubtedly dwindle to 
insignificance. 


Supporting funds 

If so small a proportion of the capital invested in new buildings and other 
improvements over the last decade has been financed from estate income, 
whence has the finance come? The studies pursued the answer to this ques- 
tion, and found it not in heavy mortgages encumbering the agricultural free- 
holds, but in wealth external to the estate and yet consociate with it in that 
both the estate capital and the external capital are the subjects of a common 
title of ownership. 

Out of 224 estates covering 1,510,000 acres, 80 per cent are supported by 
external funds of this kind. The funds vary in monetary value from estate to 
estate, but on average among the estates from 100 to 1,000 acres £1 of estate 
capital is supported by £1 of consociate capital; and among the larger estates 
(1,000 to 10,000 acres and over), £1 of estate capital is supported by 13s. 6d. 
of consociate capital. About one-third of the consociate funds of all estates 
from the smallest to the largest is invested in stocks and shares, and is there- 
fore available in a fairly liquid form. The make-up of the other two-thirds 
varies in pattern with the size of estate. For the smaller estates, 100 to 1,000 
acres, farm stock claims the lion’s share; for estates from 1,000 to 10,000 
acres, the main item of the fund is other land, agricultural and urban; and 
for the largest estates of all timber is the preponderant item. 

These external funds supporting agricultural estates must not be thought 
of as being wholly and unreservedly available to meet the demands for new 
estate capital. If this were so, the majority of estates would be fully improved, 
but the evidence shows a 5-11 per cent deficiency of fixed equipment. 


Restraints on investment 


Further investment is restrained for a number of reasons. Foremost among 
them is the lure of better alternatives. One out of every three of the estates in 
the studies does not charge tenants any interest on improvements made by 
the landlord. Where on other estates interest has been charged it has averaged 
66 per cent. Although with a bank rate of 5 per cent this is not an unduly 
low return, the majority of landowners, owner-occupiers and landlords alike, 
considered the rewards offered by other investments to be better and far less 


A peculiar feature of the property market for farms also exercises a strong 
restraining influence. A farm may be worth more in the market as a result of 
improvement, but only seldom does the increase in market value measure up 
to the total cost of new buildings and improvements. Capital transferred 
from other investments to agricultural improvements is likely, therefore, to 
drop in value as a consequence of the switch, and while landowners are 
prepared to spend liberally from the income of external funds to improve 
their estates, they refrain from making transfers of capital. The reason why 
some estates, well supported by external funds, remain nevertheless in need 
of improvement is the incapacity of estate income plus income from external 
funds to go any faster in the formation of estate capital. 
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On the largest estates the rate of capital formation is not the second most 
important restraining influence on investment, though it is throughout the 
whole range of the estates studied. Of even greater significance on the ex- 
tensive properties are management frustrations arising from current tenancy 
policy, unwilling tenants, the threat of estate duty levy, and the limit imposed 
on income tax and surtax rebate by the amount of taxable income. 


Inducements to landownership 


External funds are so essentially a support for agricultural estate capital 
that it is not idle to inquire why landowners continue to own land. Induce- 
ments to landownership were also studied, but unlike the evidence for 
restraints, the information had to be limited to the largest estates. Among 
the motives that weigh with the owners of these estates and bind them to 
their land, investment in the financial sense is of comparatively little conse- 
quence. The dominant inducements are the desire to reside in the family 
home; a sense of obligation to posterity to continue the inheritance handed 
down; a conscience quickened by the social responsibility which country 
opinion still imposes on the ownership of broad acres; and the simple 
enjoyment of rural amenities. 

What is here described in a general way—the formation of estate capital, 
consociate funds, the demand for further investment, the restraints and in- 
ducements influencing landownership and the improvement of land—have 
also been studied with particular differences of estate character in mind. 
Much of interest emerges, especially a marked difference between the be- 
haviour of estates owned by charities exempt from income tax and the 
behaviour of the tax-prone properties. 


Landownership an asset to be protected 


Running through the evidence provided by these studies is the sombre 
theme of estate incomes too weak to meet the continual demand for new 
estate capital. Estate incomes would obviously be strengthened if farm rents 
were higher, but over the evidence is cast the dark shadow of an agriculture 
whose earnings themselves are too weak to meet a rent high enough to 
provide in its turn estate incomes adequate for the task of full estate capital 
formation. 

That British agriculture would be in better economic health as an industry 
if farming income could carry the burden of capital formation in a manner 
usual with other industries cannot be denied. But the measure of the burden 
will be misconceived and appear excessive if the significance of estate capital 
is not recognized. Because the land and buildings employed in agriculture 
lie in an estate in land, and belong primarily to the world of landownership, 
they are provided for use by agriculture according to the motives that move 
men to landownership. The evidence from the Cambridge studies illuminates 
some of the inducements to landownership which move men to place fortunes 
at the disposal of agriculture on terms better for the industry than would be 
demanded of it if provision of farm buildings and land were its own responsi- 
bility, and not the prerogative of landownership. 

There is an attraction in personal landownership which is its own reward. 
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ESTATE CAPITAL AND AGRICULTURE 


This is an asset of paramount importance to our national economy and to our 
agriculture in particular, especially so at the present time, when new and 
continual investment in agricultural land and improvements is vital to the 
well-being of British farming. So valuable an asset will not be nurtured and 
receive the protection it deserves if landownership is not recognized for its 
own sake, and is confounded with agriculture and the other industries it 
serves. 


Dr. Denman’s book Estate Capital, which sets out in detail the results of the Cam- 
bridge studies, is reviewed on page 625 of this issue. 


Choosing the Best Herbicides for Cereals 


J. D. FRYER, M.A. 


Agricultural Research Council, Unit of Experimental Agronomy, 
Oxford University 


Chemical control of weeds in corn crops continues to make progress. This 
article surveys the herbicides available and offers guidance on the selection 
of the chemical most likely to be effective for particular crops and weeds. 


SINCE 1955, five new herbicides have been added to the range available for 
weed control in cereal crops, all suitable for application by farmers using 
low volume sprayers. Apart from wild oats and blackgrass, nearly all 
common weeds can now be controlled selectively in straight-sown cereal 
crops and most in undersown crops. There is now a real problem in deciding 
which is the most efficient treatment for the various situations that may 
arise on the farm. 


MCPA and 2,4-D 


The present structure of weed control in cereals is based upon the remark- 
ably high standard set by the synthetic growth regulators, MCPA and 2,4-D, 
which combine the merits of low cost, reliability, ease of application and 
absence of hazard to the user. Only when they cannot be used effectively 
need the other herbicides be considered; it is therefore essential to have a 
thorough knowledge of their capabilities and limitations. 

The water-soluble forms of MCPA and 2,4-D most commonly used cost 
approximately the same per unit of active ingredient and are equally easy to 
apply. Choice between the two can therefore be based on their relative merits 
concerning lack of crop damage and efficiency of weed control. Broadly 
speaking, both herbicides can be used without injury on autumn-sown 
cereals and spring-sown wheat and barley, provided the crop is well estab- 
lished at the time of treatment. MCPA is only to be preferred if spraying is 
carried out earlier than the recommended stage, since it is then less liable 
than 2,4-D to give rise to an objectionable number of the leaf and stem 
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deformities which are nowadays familiar to most farmers. On spring oats, 
MCPA can safely be applied at any stage of growth from emergence to the 
beginning of shooting, whereas 2,4-D cannot be used at all without risk of 
damage. Apart from this sensitivity of spring oats to 2,4-D, the main limita- 
tion of MCPA and 2,4-D as far as crop safety is concerned is that neither 
can be applied to spring wheat or barley before 5-6 leaves have developed 
on the main stem. This restricts treatment to a relatively short period in the 
life of the crop and discourages application at the best time for the control 
of annual weeds—that is, when they are small and most easily killed, and 
when the greatest benefits can be expected from their eradication. 

If the main object of spraying is to control perennial weeds such as thistles, 
bindweed and docks, this emphasis on early spraying is unimportant, be- 
cause it is necessary to postpone treatment until the shoots of these weeds 
have emerged and developed sufficiently to be controlled successfully; by 
this time the cereal has usually passed the sensitive stage. 

For most weeds it is a moot point whether MCPA or 2,4-D is the most 
effective herbicide, although it appears that 2,4-D is often used at a lower 
dosage than MCPA without the level of weed control becoming unaccept- 
able. In practice, apart from a possible small difference in cost per acre, 
either herbicide can be used for the majority of susceptible weeds and equally 
good weed control obtained. A few important weeds are, however, markedly 
more sensitive to one or the other. MCPA should definitely be chosen for 
fumitory and hemp-nettle. 2,4-D, on the other hand, is much more toxic than 
MCPA to black bindweed, charlock, knotgrass, pale persicaria and redshank. 
In fact, the advantage of using 2,4-D for these latter weeds is not as great as 
it might seem because charlock is so very sensitive to both herbicides and the 
remainder are usually only effectively controlled even with 2,4-D, if sprayed 
in the small seedling stage when the crop is often too young to be safely 
treated; and, of course, 2,4-D cannot be used in spring oats in which red- 
shank and pale persicaria are often serious weeds. 

The main limitation of MCPA and 2,4-D is the restricted range of weeds 
for which they are effective. This is shown below. 


Susceptibility of cornfield weeds to MCPA and 2,4-D 





Good control generally Useful control sometimes No useful effect at any 
obtained obtained by application to Stage of growth 
young seedlings 

Buttercup, corn Black bindweed Blackgrass 
Cabbage, field Corn gromwell Chickweed 
Charlock Field pansy Cleavers 
Dock, curled Knotgrass Corn chamomile 
Fat-hen Pale persicaria Corn cockle 
Fumitory Redshank Corn marigold 
Hoary pepperwort Scarlet pimpernel Parsley Piert 
Nettle, annual Speedwell Scentless mayweed 
Orache Spurrey Stinking mayweed 
Pennycress Shepherd's needle Wild chamomile 
Poppy Wild oats 
Sowthistle 
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These remarks have been written with reference to the most commonly 
used types of MCPA and 2,4-D: MCPA (sodium or potassium) and 2,4-D 
(amine) without the addition of surface active agents. There are also avail- 
able products containing specially formulated MCPA; these are likely to 
have a similar but not identical specificity to crop and weed. The well-known 
2,4-D (ester) which is applied as an oil-emulsion and is less liable to be 
affected by rainy conditions is also rather different in its effects to 2,4-D 
(amine). In all cases the recommendations of the manufacturers should be 
followed and preference given to products listed in the Ministry of Agricul- 
ture’s Crop Protection Products Approvals Scheme.* The manufacturers of 
approved products containing MCPA and 2,4-D have now agreed to declare 
the concentration on the labels of containers and indicate the chemical 
nature of the active ingredient. 

Until the last year or two the only alternative herbicides that would 
control the weeds that were resistant to MCPA and 2,4-D all possessed 
undesirable properties, as well as being expensive. DNC has been very 
widely used, mainly by specially equipped spraying contractors; few farmers 
are prepared to apply such a poisonous material, which in any case needs a 
high volume sprayer for satisfactory resuits. Dinoseb has found limited use 
where cereals have been undersown, but the same difficulties apply. Sul- 
phuric acid will kill most of these resistant weeds but its use has diminished 
for obvious reasons. None of these herbicides, in spite of their excellent 
weed-killing properties, can be considered satisfactory as substitutes for 
MCPA and 2,4-D. 


Three new herbicides: (1) CMPP 


It is due to the enterprise of British research workers in industry that 
there are now available three new herbicides which will control a large 
number of the resistant weeds listed on page 586 without injury to cereal 
crops, yet possess none of the objectionable properties of DNC or sulphuric 
acid; they are all harmless to men and animals, non-corrosive and can be 
applied through low volume sprayers. 

The first to be announced was CMPP (alpha-(4-chloro-2-methylphenoxy) 
propionic acid), a synthetic growth regulator closely related chemically to 
MCPA. Applied in 20-100 gallons of water per acre, it is effective against 
a similar range of weeds but in addition kills cleavers and chickweed, both 
very important weeds in winter corn. It has proved just as safe as MCPA in 
cereals and moreover can be applied before the 5-leaf stage with much less 
tisk of injury to the crop. This makes it potentially very valuable for con- 
trolling a wide range of weeds before most other herbicides can be used. 
Recommendations concerning the early treatment of cereals with CMPP are 
hot consistent at the present time, but the evidence available suggests that 
spring barley and oats can be treated from the one-leaf stage to the beginning 
of shooting with negligible risk, whereas spring wheat is rather more sus- 
ceptible and requires further evaluation work. Advice from the manufac- 
turers should be sought if early applications are intended. 





* Copies of the list are available free from the Ministry (Publications), 23 Soho 
Square, London, W.1. 
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CHOOSING THE BEST HERBICIDES FOR CEREALS 


(2) Sodium monochloroacetate 


The next herbicide to be sold as a non-poisonous substitute for DNC to 
control cleavers and other weeds in cereals was sodium monochloroacetate. 
This is a white crystalline powder, which is applied at about 20 Ib per acre 
after dissolving in 20-30 gallons of water. In contrast to MCPA, 2,4-D and 
CMPP, sodium monochloroacetate is not a plant growth regulator: it can be 
termed a “contact” herbicide, having an action similar to that of DNC. Pro- 
vided a good coverage is achieved and the weather conditions are favour- 
able, it gives good results against cleavers and several of the other resistant 
weeds listed on page 586, including black bindweed, redshank, speedwell and 
spurrey. At present the manufacturers recommend that sodium monochloro- 
acetate can be applied to winter cereals in the spring when the crop has til- 
lered and to spring cereals from the time when there are four leaves on the 
main stem. 


(3) CP-1815 


The latest addition to the list of herbicides for cereals is one which, during 
1957, was known to farmers only under the code number CP-1815. Recently 
its chemical composition has been announced by the manufacturers to be a 
mixture of MCPA and 2,3,6-trichlorobenzoic acid (2,3,6-TBA), a synthetic 
plant growth regulator having potent herbicidal properties. The most im- 
portant feature of this mixture is the wide range of weeds that can be con- 
trolled, comprising all the species susceptible to MCPA plus those that are 
susceptible to 2,3,6-TBA. These include cleavers, white campion and may- 
weeds. On chickweed, it is less effective than CMPP. The effect of 2,3,6-TBA 
is slow, but in contrast to CMPP relatively unaffected by cold weather; it 
causes persistent suppression of growth, combined with prevention of flower- 
ing rather than outright mortality. An advantage is that it can be applied at 
low volume rates. 

There is little doubt from the extensive evidence available that all cereals 
may safely be sprayed with the MCPA/2,3,6-TBA mixture but, as with 
MCPA or 2,4-D, care must be taken to conform to the manufacturers’ 
recommendations if damage is to be avoided. Spraying before the crop has 
tillered—that is, about the 5-leaf stage—may result in head deformities, and 
on no account should crops be treated after they have reached the jointing 
stage, when the ear begins to move up the stem. The 2,3,6-TBA is not as 
selective on cereals as MCPA, and care should be taken not to apply more 
than the recommended dose of the mixture. 

With these three new herbicides, it seems that most of the resistant weeds 
shown on page 586 can be controlled selectively in cereals, the principal 
exceptions being blackgrass and wild oats. 


MCPB and 2,4-DB for undersown cereals 


None of the herbicides so far mentioned is suitable for use on undersown 
cereals, with the exception of dinoseb. It is true that low doses of MCPA 
‘can be used for controlling selectively very susceptible weeds such as char- 
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CHOOSING THE BEST HERBICIDES FOR CEREALS 


lock and pennycress in cereals undersown with red clover and 2,4-D used 
similarly on white clover, but such applications are of little value as far as 
control of other weeds is concerned and are not generally recommended. 
Chemical weed control in undersown cereals is still in many cases an un- 
satisfactory business, although the position is much better than it was a few 
years ago, as a result of the discovery of MCPB and 2,4-DB, both of which 
are now commercially available. These herbicides may be applied to cereals 
undersown with red or white clover at any stage of growth after the majority 
of the clover seedlings have developed an expanded spade leaf. Spring wheat 
should not, however, be treated with 2,4-DB before the 5-leaf stage, other- 
wise deformity of the crop may be expected. 

The limited value of these two herbicides is due to the restricted range of 
weeds for which they are effective at reasonable cost. They control much the 
same range of species as do MCPA and 2,4-D, but in most instances a higher 
dose is required to give an equal effect. 


Herbicides for selective weed control in cereal crops 
Situations in which the different herbicides can be used 
@ Herbicide can be safely used 
© Herbicide should not be used 
-sown | SPRING WHEAT | SPRING BARLEY | SPRING OATS 


NOT NOT NOT 
iN UNDERSOWN UNDERSOWN UNDERSOWN UNDER SOWN UNDERSOWN UNDERSOWN 


TIME E L E L E Se & 2 L E eH 2 i 
HERBICID= 
ww 


MCPA 
2.4-D 
MCPB 
2.4-DB 
CMPP 
CP-1815 


DNC 


dinoseb 


SMA 





E=Early: cereals, 2-4 leaves on main shoot 
L=Late: cereals, 5 leaves to beginning of shooting 


In addition to its use in undersown crops, MCPB is important because of 
its low toxicity to cereals when applied at the early stages of growth—from 
emergence onwards. With oats, this is not very significant because MCPA 
can be used safely, but with wheat and barley the control of susceptible 
weeds can be carried out at the right time without having to take into con- 
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sideration the stage of growth of the crop. The earlier the weeds are killed, 
the greater the benefit to the crop, and in addition the spraying season is 
lengthened and periods of fine weather can be fully utilized for the spraying 
programme. The control of redshank, pale persicaria, black bindweed and 
knotgrass in barley using 2,4-DB when the weeds are small seedlings, should 
be particularly valuable. 

MCPB and 2,4-DB are not very effective on charlock and wild radish, and 
to overcome this drawback a small proportion of MCPA or 2,4-D can be 
added so that these weeds are easily killed without materially increasing the 
toxicity of the spray to the crop. Commercially formulated mixtures of 
MCPA and MCPB for use in cereals before the 5-leaf stage and for cereals 
undersown with clover are available this season and will probably replace 
straight MCPB products for cereal spraying. 


Guide to selection 


It must be apparent from this brief review that the practice of spraying 
cereals for weed control is becoming increasingly complex. This is an in- 
evitable result of progress, which if it is to be fully exploited demands a 
knowledge and understanding by the user, or at least by the adviser, of the 
many treatments now available. The first step is to be familiar with the 
herbicides that can safely be applied to the different cereal crops, whether 
treatment is made at the normal time or earlier. This is indicated in the 
small chart on p. 591. Final selection, however, must also take into account 
the ability of the treatment to give satisfactory weed control, the ease of 
application, and cost. 

To help in the selection of herbicides for any particular weed problem in 
cereals, a comprehensive chart has been prepared after considering the latest 
information available from official and commercial sources, an abridged 
version of which is on pages 588 and 589. The complete chart, covering 
twenty-four weeds, has been made available to the National Agricultural 
Advisory Service. It is emphasized that the purpose of this chart is to suggest 
treatments, not to make recommendations. Before any herbicide is used the 
advice of the manufacturers should always be sought and their instructions 
carefully followed. Further information of a more general nature is available 
in the Ministry of Agriculture advisory leaflets and in the Weed Control 
Handbook issued by the British Weed Control Council. 





“AGRICULTURE” INDEX 





The Index to Volume LXIV will be issued 
with the April number. 











592 








aac Be 


id 


ne 
of 


=Oo7ne Rem args 








The Pattern of Low Volume Orchard 
Spraying 


D. MACER WRIGHT 


Littledean, Gloucestershire 


Low volume spraying gives an effective coverage through the pattern of 
droplet dispersal over the leaf area. 


It is not unusual for those unacquainted with low volume orchard spraying 
to express doubt about the coverage obtained from the application of 20 or 
30 gallons per acre. How, they ask, can you possibly, achieve the same cover 
with only twenty gallons on trees that have always needed 200 or 300 gallons 
of wash applied through hand lances? 

The answer lies in the distribution of the spray. The operator of a low 
volume mist-blower does not get the same type of cover as the operator of 
a hand lance; what he does is to put the same amount of active chemical on 
the trees but in the form of millions of small droplets instead of in the form 
of an unbroken film. 

To understand the mechanics of a mist-spray pattern, it is necessary to be 
clear on the principle of drop dispersal. This is that the leaf area covered 
by a low volume application increases as the drop size decreases, since the 
area covered by a drop is in proportion to the square of the diameter of 
that drop. 


Coverage 


The idea sometimes expressed that every leaf needs to be uniformly 
covered with spray droplets is not necessarily sound, as only a small part of 
a leaf, perhaps no more than five or six per cent, need receive spray, pro- 
vided the droplets are correctly deposited and are not collected in one small 
area, and assuming that the materials used are formulated to give the right 
degree of toxicity. Where fungicides are concerned, their effect extends into 
drop-free areas between the deposits or else is spread into these areas by 
rain and dew. Pests automatically straddle drop-free areas very quickly and 
so take up poisonous deposits. 

Although a uniformly covered leaf-surface is not essential for adequate 
pest and disease control, uniform dispersal of the mist throughout each zone 
of the tree is of the first importance. That is to say, the thickest part of the 
tree should receive its own percentage of spray-laden air uniformly distri- 
buted, the portion of medium density should receive a smaller application, 
and the thinnest part will obviously not require as much as the densest. 

It is interesting to note that research in the U.S.A. into low volume spray 
patterns has established the belief that if a tree is to be completely pene- 
trated and adequately covered, about twice the amount of spray must go 
into the top quarter as into the bottom. At least one American spray machine 
company is now marketing machines in the States on this graduated pattern 
principle, and many orchards in the United Kingdom and Europe have been 
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sprayed at low volume with this type of mist-dispersal since mist-blowing 
was introduced. 


Droplet dispersal and the wind 


The composition of a good mist should be conditioned by certain factors 
which are known to have an intimate bearing on droplet dispersal. Forces 
created by air friction play an important part in this respect, and the most 
efficient mist is the one that is composed of droplets which will be assisted 
by air movement and not hindered by it. The often-voiced opinion that wind 
is a disadvantage in the orchard is not necessarily right; if the spray is made 
up of the right size drops, wind of moderate force is an advantage when the 
trees are in leaf, since it assists the swirling of the spray-mist. 

Friction forces set up by wind are large compared with the weight of a 
spray drop; if the drops are too small to combat the airflow round the leaf- 
surface effectively, they will not land on that surface. If they are much too 
small they will get nowhere near the leaf-surface but will simply be carried 
away in the wind. 

If the drops are much too large they will tend to leave the airstream from 
the machine before they have penetrated the tree and become caught up in 
the general turbulence. In this event they will usually land on the outer areas 
of the tree, and where much of this uneven deposit occurs it can lead to leaf 
damage with certain materials, due to the running together of the large drops. 
At the same time it is probable that inner areas of the tree will not receive 
enough spray. 


Use of air in atomizers 


In the light of practical field results it seems that the most effective and 
economical volume is between 20 and 35 gallons per acre, with an average 
figure of 30 gallons per acre for all general orchard work. At this figure, 
the most effective spray pattern can be obtained, provided the machine pro- 
duces a mist that can be applied to advantage with an air volume of about 
6,000 cubic feet of air per minute for single side applications or 12,000 cubic 
feet for spraying both sides at once. This volume of air displacement is 
comparatively small, and if it is ejected at the relatively gentle speed of 
110 m.p.h. very good results can be obtained. Performance in air volume 
and air speed is closely related to the general atomization design of the 
machine, and is in fact an integral part of the principle of making the fullest 
possible use of all the air which the blower draws in and expels. 

Where this principle applies, it is possible to spray efficiently at low 
volume with the greatest economy of effort on the part of the tractor and 
sprayer, and hence the least consumption of horsepower and fuel. 

The idea that enormous volumes of air at incredible speeds are necessary 
is quite erroneous; the secret lies in the atomization design and in the full 
employment of the minimum air volume necessary to give complete cover. 


Controversy 
Much controversy rages round the question of the best volume to be 
applied. There are advocates of concentrate spraying, of 30 gallons per acre, 
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and some who believe that not less than 100 gallons should be applied for 
effective scab control in a season conducive to scab. 

To take concentrate spraying first: a volume of about 6 gallons per acre, 
which is probably the minimum needed to effect overall cover, needs an 
average droplet of approximately 60-65 microns. But in a pattern of this 
kind there is a percentage of smaller droplets and these are too small to reach 
the leaf-surfaces. Consequently they are wasted, and since a waste of spray as 
high as 35 per cent of the output is said to occur because of these small 
drops, the economic value of concentrate spraying is very much reduced. 

A loss of 35 per cent by drift is in the same category as loss by run-off 
with hydraulic spraying at 200-300 gallons per acre. It must be appreciated 
further that in the latter case there is no concentration of chemical being 
lost, whereas such a loss at concentrate volume represents a serious waste 
of often costly materials. 

An application of 50 gallons per acre is, in effect, a neutral figure with 
the best type of machine. It does literally no more good than does a 30-gallon 
application, and simply means that the operator will take longer to do the job. 

The figure of a hundred gallons per acre for scab control may perhaps be 
valid for machines that fail to atomize efficiently at low volume, but it cer- 
tainly does not apply where the right type of spray pattern is obtained at 
20 or 30 gallons. It can be accepted as a practical observation that if a 
volume of 100 gallons per acre (which is not low volume) is needed for scab 
control, then there is something basically wrong with the spray pattern in the 
true low volume range, and this can be due only to poor machinery design. 


Profitable Poultry on Arable Farms 


R. COLES, M.SC.(ECON.), M.SC.(AGRIC.), B.A., PH.D. 
Chief Poultry Officer, Ministry of Agriculture, Fisheries and Food 


With the possibility of lower feeding costs and the greater vitality of 
range-reared stock, keeping poultry on arable land can still be profitable. 


In view of the rapid trend towards intensive methods, it may be asked 
whether the decline in popularity of folds and range houses has removed 
any special advantages for poultry-keeping which arable farms may have 
possessed. Two or three decades ago there was a marked cleavage between 
the general farmer, who usually kept his birds on range, and the so-called 
poultry specialist whose limited acreage—and other considerations—tended 
to favour intensive or semi-intensive management. Today, however, this 
division has virtually disappeared. The majority of general farmers, like the 
specialist, have turned to intensive methods under the spur of economic 
pressure. Now some of the largest flocks in the country are to be found on 
general farms, as specialist units managed on deep litter or housed in hen 
batteries. 
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In spite of these changes, the arable farm—particularly the large arable 
farm—-still has special advantages. The most obvious one is that relating to 
feeding. Food is the biggest single item in the costs of production; it usually 
accounts for 65 per cent of all costs. Poultry foods normally contain a large 
proportion of cereal grain. Therefore the farmer who is in a position to 
supply some or all of the grain needed by his stock and to mix his own 
rations can make a substantial saving in his food costs. But there is some 
controversy and some misleading opinion on the actual saving. The expen- 
diture on grinding, mixing, weighing and bagging will, of course, vary with 
individual conditions and especially with the scope of operations. 


Cost of food production 


With an output of about 300 to 400 tons per year the average figure for 
preparing a ton of food, including the bagging, is about 16s. This figure will 
be a little less per ton of food actually supplied because some of the consti- 
tuents will be already ground, and grain wilt form not more than approxi- 
mately 70 per cent of the total food. If the system of feeding is mash and 
grain, then the cost of preparing a ton of food consumed by the birds is 
further reduced. 

A good deal of argument has taken place over the cost at which the 
farmer should charge his home-grown grain. Some maintain that he should 
charge it at cost and look to his profit by processing his home-grown food 
via the bird. This method has little appeal to most farmers, who prefer to 
consider the profitability of each section of their farms separately. If the 
latter course is adopted, the total cost of food will be the selling price of 
the farmer’s grain, the cost of purchased protein food (for example, fish- 
meal) and the several supplements, together with the preparation costs, 
which may vary from about 11s. to 16s., according to the system of feeding 
in force. A probable total cost would be about £33, although actual figures 
as low as £31 per ton have been reported. The specialist in poultry-keeping 
without land will be buying layers’ rations at prices varying from £35 to £40 
delivered, depending on the quantity purchased, the quality and his geo- 
graphical situation. The average saving is therefore about £6 per ton, but 
this amount may be diminished or increased according to local conditions. 


Small flocks uneconomic 

While this saving appears very attractive, it should be realized that it de- 
pends largely on the scope of the operation and ultimately on employing 
the right formula. It has been held that home grinding and mixing is not an 
economic proposition unless 2 tons or more are used each week—sufficient 
for approximately 2,000 birds. This limitation appears to confine the profit- 
ability of such projects to those who own a fair-sized poultry unit, and the 
amount of grain required for this minimum quantity of food would imply 
that home grinding would appeal only to those with arable farms of 100 acres 
and upwards. 

Another factor limiting home grinding and mixing to fair-sized farms is 
the cost of the equipment. The cost of the machinery to produce 3-4 tons of 
poultry food daily is about £1,000. Unless suitable buildings already in exist- 
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ence can be adapted, additional expenditure will be incurred for buildings 
and necessary elevators. The cost of preparation already mentioned, around 
16s. per ton, was based on 300-400 tons per year, and included a charge for 
depreciation. Clearly with much smaller throughputs the cost will be materi- 
ally increased through higher depreciation and overhead charges. This, how- . 
ever, is not to say that savings in food costs cannot be achieved by those who 
limit the use of home-grown food to grain fed as such and employ a balancer 
supplement. 


Keep toa formula 


The second condition for success in this field is the essential need to work 
to a sound formula, and to ensure that it is consistently adhered to. This 
is well worth stressing, for there is an undoubted tendency on the part of 
some who mix their own rations to omit some of the minor supplements— 
minor in so far as quantity is concerned. This not infrequently happens 
under pressure of work. It must be emphasized that if economies in food 
costs are to be achieved, it is essential that the home-produced ration shall 
be at least as nutritious as a high-class purchased compound. If it is not, 
there will be no saving, because egg production will be lower than with 
purchased compounds of higher cost. 

It may be argued that the arable farmer possesses one further advantage 
so far as feeding costs are concerned, in that he may save money by ranging 
his stock either over leys or on the stubbles. The value of grass in the 
nutrition of the fowl has often been debated. Recently an interesting account 
of work done on this subject has been reported by workers of Reading 
University. In their experiments, some birds were maintained in pens with 
moderate quality sward and others in pens from which the turf and all 
herbage was removed. The purpose of the experiment was to determine to 
what extent, if any, the egg production, fertility and hatchability of stock 
fed rations of varying levels of excellence was improved by the birds having 
access to grass. The results showed that none of these characters was affected. 
But the eggs from the grass-fed birds had a better yolk colour and a higher 
content of vitamin A and riboflavin. 


Are colony houses worth while? 


It will, however, be realized that in both cases the birds had access to the 
land itself, and there is an increasing body of evidence suggesting that the 
soil contains an as yet unidentified factor influencing general health and egg 
quality. However, in the absence of any specific evidence that grass improves 
production, is there a strong case for housing /ayers in colony houses or 
folds? It seems extremely doubtful on grounds of hard economics that it 
can be regarded as a sound venture. There is some experimental evidence 
showing that range-managed birds eat slightly less than battery birds, but 
not much less than deep-litter stock. It also seems established that folded 
birds tend to eat as much as battery birds. At the same time, there is now 
a great deal of information about the egg production levels of birds housed 
under the different systems, and the consensus of conclusions reached is that 
stock producing around 165 eggs under colony houses would produce about 
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195 in cage batteries—with intermediate levels for folds and deep litter, in 
that order. 

The undoubted higher production normally associated with intensive 
methods calls into question the argument for running birds on the stubbles. 
While this practice leads to a saving in food over a period of a few weeks, 
the earlier hatching of laying stock, and the fact that point of lay for most 
flocks is now some two months earlier than it was a few years ago, makes 
this saving of doubtful value. Four or five years ago, the stock run over the 
stubbles in the early autumn would have been pullets at the close of a rear- 
ing period in October, and the operation “conditioned” the birds as well as 
lowering food costs. Nowadays we expect the new season’s pullets to be in 
lay by the end of August, and thus any saving in feedstuffs by “stubbling” 
laying stock would be more than offset by a low egg production, at a time 
when high egg production has its greatest influence on profit. 


Outside rearing 


The reference to the range management of rearing stock does, however, 
bring to mind one of the main advantages enjoyed by farmers carrying 
poultry on large arable farms. It has been postulated that one should breed 
under the type of environment to which the chicks will be later subjected as 
laying stock, and further that the fewer the changes in environment during 
the life cycle the better. This suggests that there are strong arguments for 
rearing intensively if the reared stock is to be housed intensively when the 
adult stage is reached. While many examples can be cited in which inten- 
sively-reared stock has done well, there is undoubtedly a strongly held view 
on the part of many poultrymen that outside rearing is to be preferred. The 
writer can also support this opinion from actual experience. Half-sister 
families were divided at eight weeks at random into two flocks. One was 
reared to five months in colony houses on range; the second carried on under 
deep-litter housing. Both the mortality record and initial egg production 
of the first group were superior to those of the second. Although there is no 
theoretical ground for believing that range-reared stock should prove 
superior to well-managed intensively-reared birds, this difference in con- 
dition and stamina is far too frequently reported to ignore. 

The large arable farmer is in the fortunate position that the rearing stock 
can be rotated round the farm without risk of disease from “fowl sick” land. 
In this respect the smaller purely specialist poultry undertaking is handi- 
capped. A concomitant of range rearing is that not only is the condition of 
the stock improved but the land also benefits from scratching and manuring 
by the birds. Some time ago great stress was placed on the value of the 
“golden claw”. Possibly the great development in machinery design and 
progress with fertilizers may have lowered the value of ranging poultry. It 
is unlikely today that any land improvement will compensate for the cost 
of labour involved in attending to range houses or folded poultry, when the 
higher returns in eggs and lower labour cost of the intensive methods are 
compared. But if the improvement in the fertility of the soil and improve- 
ment in the sward can be achieved as a consequence of outside rearing, 
while gaining the advantage of hardier stock by virtue of that rearing system, 
the arable farmer would seem to be getting the dual advantage. 
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PROFITABLE POULTRY ON ARABLE FARMS 


Greater vitality: cheaper food 


Some of the advantages once associated with arable farms carrying poultry 
have been eliminated or their importance greatly diminished. Among these 
are reduction in food costs by “stubbling”, land improvement as a major 
endeavour, and possibly grazing. Yet certain outstanding advantages remain 
—their value, if anything, enhanced under today’s conditions. Pre-eminent 
are the greater vitality generally associated with range-reared stock, and the 
lowered food costs of home-mixed rations using home-grown grain. Since 
today high mortality is reckoned the biggest threat to profitable poultry- 
keeping, and food costs amount to about 65 per cent of all costs, it is clear 
that arable farms—and particularly large arable farms—possess two out- 
standing advantages likely to promote profitability of any poultry-keeping 
enterprise. 


Tractor Standardization 


H. J. HINE, B.SC.(OXON.) 
National Agricultural Advisory Service, Eastern Region 


Mr. Hine, who is Chairman of the Tractor Details Committee of the 

British Standards Institution, focuses attention on the importance of 

standardizing the detail in tractor design to facilitate the use of the many 
implements which modern farming calls for. 


THE multiplicity of implements used with each tractor on the farm would 
make work very complicated, were it not for the standardization of certain 
details in the specification of tractors and implements. The height of the 
tractor draw bar above the ground must be about the same as the height of 
the hitch on the trailer or implement to be towed, otherwise the trailer and 
implement will not run level; and the holes for the draw bar pins have to be 
roughly the same diameter on all machines. If the implements are power- 
driven, then the power take-off has to be of a certain diameter, its splines 
must have a certain contour, it must rotate at a certain number of revolu- 
tions per minute, the direction of rotation must be the same as on other 
tractors, and it must be correctly placed in relation to the draw bar point. 
When the implements are attachable by three-point linkage, exact inter- 
changeability between various implements and various tractors becomes even 
more important. Conformity to a standard for the position of the hitch points 
and the dimensions of the pin joints which form the connections becomes 
essential. 

Standardization also helps to keep down the cost of the manufacture and 
marketing of machines. If all tractors were different in the respects we have 
mentioned, any implement maker who wished to market a power-driven 
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machine would have to get an example of all the tractors on the market and 
measure them before he made an implement, and what is worse he would 
have to make a whole range of models, each a little different, to be sure that 
every farmer with every kind of tractor would be catered for. This might 
mean also that every agent would have to carry quite a range of models to 
satisfy farmers owning various makes of tractor. 

When it is remembered that the implements may be made by a firm having 
no direct business connection with the makers of the tractor, and perhaps 
having a factory in a place a couple of hundred miles away from the tractor 
plant, it is clear that something more than luck is needed to bring about the 
conformity required. Much hard work has to be done. 


Linking tractor and implement 


British Standard B.S. 1495-1948 covers the details relating to interchange- 
ability between trailed implements or trailers and the tractor, and follows in 
many respects a standard first made in the United States of America many 
years ago, when most of the tractors in the world were American. It specifies 
the position of the draw bar in relation to the ground, to the power take-off, 
and to the rearmost point of the back wheels, and also the thickness of the 
draw bar plate and the size and position of the holes needed to receive the 
draw bar pin. It also specifies the belt speed to be imparted by the belt 
pulley, and the shape, size and speed and direction of rotation of the power 
take-off. A new edition of the Standard which is to be issued shortly will 
contain some small amendments, on such details as the size of hole for the 
draw bar pin and the specification of the hardness of the steel in the power 
take-off. 

The British Standard which relates to three-point linkage, B.S. 1841-1951, 
was the first standard on this subject in the world, and was made possible 
only because manufacturers were prepared to allow the standardization of 
dimensions which they themselves had decided upon as a result of much 
experimental work. The three-point method of attaching implements to 
tractors was itself entirely a British idea, and it is likely that the British 
Standard will be adopted in some Continental countries—perhaps even in 
America. It is the first time that work on tractor standardization in Britain 
has influenced standardization in other parts of the world, and this is bound 
to have an effect on British export trade, both in tractors and implements, 
and also on the variety of implements available to our farmers from manu- 
facturers abroad. 

The Standard had to be complex, because in addition to specifying the 
position and dimensions of the hitch points, it had to define the lift range of 
the stroke, to ensure interchangeability between various implements and 
tractors. Even standardization of all these points does not quite guarantee 
interchangeability in every combination of tractor and implement. Different 
implements demand different zones of clearance to enable them to be lifted 
fully out of work without fouling various parts of the tractor. To define a 
zone of clearance in a specification might entail specifying the position of 
various parts of the tractor, such as the seat or even the rear wheels, in rela- 
tion to the implement lifting links, and it is a maxim of standardization 
that it shall encroach as little as possible on the activities of the designer. 


600 











TRACTOR STANDARDIZATION 


Much thought, therefore, is being given to the possibility of defining a zone 
of clearance which will not impede the progress of design. 


Hydraulic lifts on trailed implements 

The use of hydraulic control for trailer implements brought a need for 
standardization of the hydraulic lifts on these implements. British Standard 
1773-1951 defines the space that a detachable cylinder can occupy, to make 
it possible for one hydraulic jack to be used with any trailed implement 
using this kind of lift. The point of view adopted in the Standard is that the 
hydraulic jacking cylinder is an extension of the tractor, and not an integral 
part of an implement, and that when one implement is changed for another 
the jacking cylinder remains coupled to the tractor. The mechanical inter- 
changeability between jacking cylinders of different makes is enough to 
assure the implement maker that his product will be operated satisfactorily 
by all jacking cylinders that comply with the Standard. 


Performance tests of international value 


Another way in which standardization helps manufacturers and users of 
tractors in Britain is in specifying comparable tests. B.S. 1744-1951 is the 
basic specification for tractor tests and is used by the British testing and 
research station at the National Institute of Agricultural Engineering at 
Silsoe. The British tractor industry’s export trade in the early 1950s made 
necessary a standard test which would give the performance of a tractor 
under controlled and repeatable conditions, and be truly comparable with 
those in any other part of the world. To meet this requirement of standard 
conditions, the tractors are tested on “standard” surfaces and fuel of a 
specified composition is used. The test figures are corrected, where necessary, 
to standard atmospheric conditions, because the volumetric efficiency of an 
engine and its power output are affected by air density. The capacity of the 
engine is fixed, and so the weight of air needed to fill the cylinder can vary 
according to the density of the air. This is lower at a high altitude because 
there is less weight of air above, and can change also with changes of tem- 
perature. To make tractor tests truly comparable, either they must all be 
made at the same barometric pressure or else a suitable correction must be 
made, but the correction for a spark-ignition engine in this respect is more 
significant than the correction needed in a diesel engine. The amount of fuel 
injected into the cylinder of a diesel at each cycle is very little altered by 
ordinary changes in the pressure of air in the atmosphere. Therefore, in the 
Standard test, the correction is made only for spark-ignition engines. 


Tractor test is severe 

Standard methods of test are also specified for determining the power 
developed at the belt pulley. Draw bar tests on pneumatic-tyred tractors are 
carried out on a level, dry tar macadam surface, and those on steel-wheeled 
and track-laying tractors on a dry, level, mown or grazed grassland on heavy 
clay. The tractor is coupled through a draw bar dynamometer to some con- 
venient form of load, and measurements are made of draw bar pull, speed, 
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slip of wheels or track, and fuel consumption. Therefore, although this basic 
test specified by the British Standards Institution is a fair and complete trial 
of the tractor as a power producer, it does not take the place of an extended 
field test, because it does not directly tell the purchaser how much of the 
power will be usefully available for cultivation work on any particular soil. 

However, the draw bar figures can be turned into ploughing figures that 
will provide at least a helpful guide if an estimate is made of the ploughing 
resistance of soil on the farm, though the resistance figure is rather doubtful 
because it depends not only on the nature of the soil but on the weather and 
on previous cultivations, and on cropping and manuring. If these limitations 
are kept in mind, much useful information for the farmer can come out of 
the basic British Standard test. Some parts of the test are continued for 
several hours at a stretch, and are carried out at power outputs fairly near 
the maximum of which the engine is capable. Tractors on ordinary field 
work rarely run at anything like maximum power for more than a few 
minutes at a time; for most of their life they are developing less than half of 
their possible power. The bouts of concentrated work in the Standard test 
certainly show the potential capacity of a tractor, and whether the cooling 
and lubricating systems of the engine are adequate for ordinary farm work. 
The British Standard Test report contains remarks made following an ex- 
amination of the tractor when it is dismantled by the makers after the tests, 
and a note on repairs and adjustments done to the tractor during the tests. 


An eye to the future 


The members of the Tractor Committees of the British Standards Institu- 
tion include tractor and implement designers, farmers, Ministry of Agricul- 
ture representatives, and research engineers. They are always looking for 
possibilities of standardizing further detaiis to the benefit of farmers and 
manufacturers. Alongside the search for these new possibilities, there is an 
ever-vigilant watch on whether existing Standards need to be modified to 
meet developments in general design. At the moment a problem posed by the 
increase in power required by power take-off driven implements is under 
consideration. The additional power to be transmitted could be obtained by 
increasing the diameter of the shaft and keeping the speed of rotation the 
same as at present, or by increasing the speed and leaving the diameter un- 
altered. Decisions of this kind are preceded by long consideration of how 
best to bring about the required change without inconveniencing users of 
existing equipment. The fact that manufacturers, farmers and others inter- 
ested meet to study such problems as these is bound to have a good effect on 
the design of the tools provided for the work of agriculture. 


Note: Copies of the Standards to which Mr. Hine refers may be obtained from the 
British Standards Institution, 2 Park Street, London, W.1, price 2s. (except for 
B.S. 1744-1951, which costs 2s. 6d.). 
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Television for Farmers 


CLypDE HIGGs 
Stratford-on-Avon 


How the other fellow is doing the job sums up the aim of the B.B.C.’s 

weekly television programme, Farming. By bridging distance and time, 

it can be of the greatest possible help to every farmer; and he doesn’t 
have to leave his farm to get it. 


My first contact with farm technical education was as a wide-eyed boy, 
sitting in a dim, oil-lit room among a company of doubting farmers. We 
listened incredulously to an expert explaining the theory of balanced rations: 
it was clear that most of the instruction went in at one ear and out at the 
other, and they returned to their farms to carry on as before. 

When courity councils were responsible for farm technical education, 
county agricultural organizers did their best with a modest staff against 
overwhelming odds to raise the standard of farming. The county agricultural 
committees had a go (with all the force of law behind them it was not a 
matter of wanting to learn, you just had to), followed by the National Agri- 
cultural Advisory Service, splendid in conception but not so militant as it 
should be in operation. Yet the service is building up confidence among 
farmers, although the less successful ones, who need it most, are least likely 
te make use of it. 

For a quarter of a century farming has enjoyed an expanding B.B.C. radio 
service, now developed to include a producer in each region and one for 
overseas. Formerly, television took its chance (and a small one at that) in 
any suitable programme from London, a city not noticeably rurally-minded. 


A great opportunity 

Now the dynamic force of television has been harnessed to the farmers’ 
wain by the weekly half-hour programme Farming, launched by the tops of 
the industry last October. Planned at short notice and starting on a shoe- 
string as regards staff and equipment, Farming set off as a kind of magazine 
of the air. Mr. Heathcoat Amory, then Minister of Agriculture, was in the 
studio to welcome the innovation, and Sir James Turner, the farmers’ 
champion, gave it his blessing. 

The ship sailed for uncharted seas; and there were no “stars to steer her 
by”. The Controller, B.B.C. Midland Region, John H. Dunkerley, is supreme 
commander of the Agricultural Unit, and in formulating the general prin- 
ciples, said that the programme is to be of practical service to farming by 
making the best use of television as a means of imparting information. It is 
to serve agriculture in Britain and Northern Ireland, and is intended for 
farmers and farm workers, their wives and all those connected, no matter 
how remotely, with the industry which is literally vital to the country. It is 
not meant to replace sound radio, with its unique facilities for meeting many 
of the needs of the farming community; it is a complementary service, with 
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the infinite opportunity of doing something for farmers as no other medium 
can—advisory officers, the press, sound radio, local meetings and film shows 
all have their limitations. Most of them are overcome by television, which, 
with film, can leap-frog the dimension of time; it is able to probe problems 
and places out of reach of many farmers and to present, in the comfort of 
farmhouse or worker’s cottage, the results of wide research and investigation 
in such a form that they can be fully understood and digested by ordinary 
people. The only limitation which television has is that it is one-way. An 
advisory officer, lecturer or film commentator says his piece and is then open 
to questions—usually the most interesting and instructive part of the occa- 
sion. But the screen must cover every eventuality, and that means a lot of 
research and planning by programme producers. 

The programme is under the direction of the Chief Agricultural Officer, 
who is responsible for the whole of the B.B.C.’s farming and horticultural 
broadcasts and advises on overseas broadcasting. The producer of the tele- 
vision agricultural programmes, J. Hilary Phillips, has an assistant and is 
supported by a permanent staff. Seven regional agricultural producers, for- 
merly interested only in sound, now take part in television and look after 
regional items. These have been well shared out so that the programme, 
being a national one, also has local interest—a most important point in 
farming, where methods and conditions vary from parish to parish, farm to 
farm and, in many cases, from field to field. 


Too much, too little time 


The general criticism which can, I think, be fairly levelled at the early 
programmes is that they did not go into sufficient detail. That still holds, for 
in half an hour it is impossible to put over adequately three or four items. 
It is far better to explore one subject thoroughly. As the television team 
settles in, the B.B.C. may realize the necessity for more research, so widening 
their scope. 

In the first programme we saw potato harvester trials; all right as a news 
item, but in my opinion such a subject needs far more detail than it is pos- 
sible to give at public demonstrations—such as, the problems of potato 
harvesting, how much soil has to be moved, what kind of metal should be 
used, how far machinery can replace men, how much rough treatment a 
potato will stand, whether merchants can distinguish between machine- and 
hand-lifted tubers. These and many other questions need to be explained 
before the machine itself is shown at work. 

Regular weekly farm visits have been featured throughout the programme. 
They are not easy to handle because every farmer is not necessarily a tele- 
vision star, but the idea of letting many people take part in the programme 
is good. Material from the farmer himself, even if at times he falters in 
putting it over, is far better than secondhand stuff. 

Some farm visits would have been worth more investigation and research 
to give viewers the full story. In the limited time allotted, only superficial 
photographs are possible, backed by a running commentary, but I (and, I 
am sure, many others) would like to go into greater detail: how was the 
holding built up, what records and costing are kept?—-such items could be 
explained best by models, maps and graphs. All this means extra work, and 
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Trawscoed (Article on . 607-11) 


Photo: Pickford and Son 


(Above) Weish Halfbred ewes with lambs by a Suffolk ram. (Below) Visiting farmers 
are shown a flock of Welsh Mountain ewes. 





Month in the Forest (Article on pp. 616-7) 
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Photo: J. D. U. Ward 


A fine stand of beech in Kingscote Wood, near Stroud, Glos, perhaps the most highly 
esteemed source of beech seed. 
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Photo: Plant Protection Lid. 





The Pattern of Low Volume Orchard Spraying (Article on pp. 593-5) 


Between 20 and 35 gallons per acre seems the most effective and economic volume for 
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with current programmes ever in the producer’s mind, there is as yet little 
opportunity for forward research. 


Camera over the hedge 


Farmers like looking over neighbours’ hedges, and viewers of Farming 
have had plenty of opportunity of doing that without the bother of travel or 
asking permission. We have seen a landlord describing his proposed im- 
provements to a holding, a subject which needs more attention, for few 
realize the scope of the Farm Improvements Scheme. We saw how apples 
are harvested, graded and packed. An illustrated talk on autumn prepara- 
tions for early grass reminded us that top dressing in the spring is not the 
beginning of the campaign for early bite. A sugar beet harvesting demonstra- 
tion reminded us what a splendid tale the history of British sugar beet 
growing would make; it started on a sticky wicket and now contributes as 
much to the Exchequer as it takes in subsidies. Polled Dorset Horns, im- 
ported from Australia to strengthen a home flock, showed that farming is 
world-wide. Visits to the Dairy Show and Smithfield tried to bring home to 
fireside viewers something of the layout—a difficult job, for shows are 
short-lived and cannot be pre-filmed. The programme must be quickly 
devised, filmed and balanced with live commentary and pictures if it is to 
give the authentic atmosphere. The Midland Vet has shown himself to be 
telegenic by his illustrated talks. 

Other farm visits included one in the Highlands of Scotland, a large mixed 
undertaking in the eastern counties, a small holding in Wales, poultry 
packers handling broilers (20 million were handled in the country last year, 
and the target by 1960 is 100 million). We also saw a large farm in Wales 
where they are making history by rearing sheep and cattle on Plynlimmon 
by novel methods, including the in-wintering of sheep, and an 80-acre hold- 
ing in Oxfordshire which could be a yardstick for small farmers—if they 
measured up to it there could be no mention of inefficiency. One visit to an 
experimental husbandry farm raises hopes that we may see more of them 
and find out what they cost and what are their profits. Cattle, sheep, pigs 
and poultry, all have had a turn; beef production was discussed and illus- 
trated at some length. Forestry had a short survey, and no doubt it will be 
followed by a longer one to show fully the problems of integrating farming 
and forestry. Silage has been on the screen, as it should be, although there 
is nothing new about it (one of the Pharaohs made silage), but it has its ups 
and downs. There is no better way of spreading the gospel of silage than by 
television; and what a difference full production would make to our imported 
feedingstuffs bill! Conferences and livestock sales have also come into the 
programmes. The former are difficult because no one knows when the best 
telegenic pieces will occur in the long sessions, and reports of stock sales 
may disappoint those who favour breeds other than those shown. 


Overseas farming 


Attempts have been made to bring in overseas farming, but it will need 
time to build up an exchange with other countries. One particular problem 
in this larger field is that film taken in, say, Africa, Australia, America or 
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even on the Continent, while understood easily enough by local people, 
needs to be carefully edited before it satisfies a British audience. The range 
of such material is very wide. Think of the countries which directly influence 
home farming, yet few home farmers will ever see them: the wheat belt and — 
grain silos of America; dairy products in New Zealand; sugar cane, palm 
kernel, soya bean, groundnut and cotton cake in the tropics; eggs and bacon 
in Scandinavia; barley in Iraq; sisal in Kenya. Such subjects would be of 
absorbing interest and will, no doubt, as facilities permit, be brought to the 
television screen in every British farmhouse. 

The first few programmes carried a news spot, but this has now been 
discontinued, mainly because of the difficulty in providing up-to-date news. 
Farming may be a slow, cumbersome business, but farmers are news- 
conscious and, having read an item in the newspapers or heard it on sound 
radio, they are unlikely to enjoy a dated television item. 


Full development, full use 


That is just an outline of the programmes. I have seen most of them. Some 
stand out in my memory, possibly because the speakers, quite unexpectedly, 
proved themselves to be television stars—although I deprecate the idea of 
building up personalities. I prefer variety with its attendant occasional risk 
of an uncomfortable and poor performance. 

I know something of the inner workings of Farming, from helping in the 
campaign to convince the B.B.C. that a television feature for farmers was 
really necessary. I am f:-"ty aware of the Corporation’s difficulties in assem- 
bling men and material iv. an early start. The programme is shaping well, 
but it needs continuous development. The timing (12.30 on Thursdays) has 
been criticized, but obviously an evening high spot for a minority audience 
is impossible. There are hopes of a Sunday afternoon repeat, particularly as 
much more of the programme than originally intended is already on film. 

The aim of the producer should be to make Farming of such vital interest 
to farmers that they would willingly give up half an hour for technical 
education. It is not just a matter of looking at the programme over the 
midday meal, but of looking over the hedge in comfort. After all, farmers 
wholeheartedly support demonstrations, brains’ trusts and other meetings 
arranged by the N.A.A.S.; if they can get technical material put over in an 
easily digested form in their own homes, they should, and I am sure would, 
be happy to make full use of it. 





%* NEXT MONTH %& 
Some articles of outstanding interest 


WEEDS: THE ANCIENT ENEMY by Sir E. John Russell 
SHEEP ON THE WELSH HILLS by D. Lewis 
SEED CONTROL: PRESENT AND FUTURE TRENDS by P. S. Wellington 
GRASSLAND IRRIGATION by C. A. Jewell and R. S. Tayler 
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N.A.A.S. Experimental Husbandry Farms 





Trawscoed 


W. M. R. EVANS, M.SC. 


Farm Director 


TRAWSCOED is situated in the valley of the River Ystwyth, eight miles east 
of Aberystwyth. The estate was purchased in 1946, the mansion becoming 
the headquarters of the N.A.A.S. in Wales, and the Home Farm being 
developed as an Experimental Husbandry Farm. The farmstead and 720 
acres had been previously tenanted; a further 200 acres had been let to nine 
neighbouring farmers, and 150 acres of woodland were also “in hand”. 

The farm, in common with others in the area, has a history of stock- 
rearing, for which the buildings were specifically planned. Since the late °30s, 
milk production has developed in the area, but has not completely replaced 
cattle rearing: the sheep industry is as important as ever. 

Except in the western valley approach, the farm is surrounded by hills 
over 1,000 feet high. Warm air from the sea rises as it enters the valley and 
the atmosphere is therefore relatively humid. Rainfall is about 50 inches per 
year, but varies greatly, from, for example, 60 inches in 1954 to 40 in 1955. 
Frost is infrequent and relatively slight, and snow of any duration is rare. 
Weather conditions are consequently ideal for a pastoral form of farming. 


Three main types of Welsh farmland 


The estate covers 1,070 acres, of which 570 are clean, ploughable land and 
350 are enclosed hill grazing, rising to over 1,000 feet. The remaining 150 
acres include established and recently planted woodlands. The farm lies 
within a ring fence and, except for the hill, is enclosed within main roads. 

Topographically, the land is exceptionally suitable for experimental work, 
as within one farm there exists a large area of each of the three main types 
of farmland met with in Wales. 

The lowland, which extends to 378 acres, is typical of much of the lowland 
in the Principality. It runs from 100 to 200 feet in elevation, the soil being a 
medium loam with a proportion of shale, merging into alluvium nearer the 
river. The fields range from 15 to 30 acres and are mainly flat but with some 
undulation. The second, intermediate, area is typical of the greater part of 
Wales. This covers 192 acres and rises to 550 feet. Here the shales are much 
more in evidence, the soil is lighter, very deficient in lime, and generally 
hungry. The contour of this land is much sharper. 

The third type is the hill proper—350 acres of essentially rough grazing 
with some bare rock. It rises to over 1,000 feet, is roughly conical and 
affords shelter to sheep from all winds. Three years ago, 100 acres of this 
land were leased to the Forestry Commission. Of the remainder, 10 acres 
were reclaimed six years ago; a further 30 acres were ploughed this year, and 
over a period of years it is hoped to reclaim another hundred. 

Much of the farm is under-drained; the systems are very old and there are 
no plans, but since sections have been repaired it is now possible to plough 
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every field. The drainage water suitably controlled, together with small 
streams, supplies stock water to most fields. 

A soil survey has shown that the soils are derived wholly from Silurian 
shales and grits, which can be sub-divided into hard shales and grits giving 
rise to soils of the Powis Suite and the soft shales of the Dinam Suite. 

Soil analysis in 1947 indicated the following level of fertility: 


Very deficient Deficient Satisfactory 
acres acres acres 
Lime 253 171 138 
Phosphate 322 215 25 
Potash 38 458 66 


Buildings 

The two ranges of buildings on the farm are the main farmstead and a 
modern range near the mansion. The stock buildings at the main farmstead, 
originally designed for cattle rearing and feeding, have been modified and 
modernized to give ties for 108 cows, which are milked in a seven-unit milk- 
ing parlour. In addition, there are fourteen loose-boxes and three bull pens. 
Bulling heifers are housed in a covered yard. The barn has been equipped 
with grinding and mixing machinery, and an extra granary built. The Dutch- 
barn accommodation has twenty-one bays. New buildings include a piggery, 
covered yard and machinery shed. Six new cottages have been built, bring- 
ing the number up to twelve. 

The range of buildings near the mansion was erected in the 1930s. It is a 
self-contained dairy unit based on a sixteen-cow herd, complete with accom- 
modation for calves, young stock, bull, dairy, etc., with an appropriate size 
of hay barn and other small buildings. This unit is used for calf rearing and 
young stock, and normally accommodates 100 head. 


Rotations 

Cardiganshire is not an area of good permanent pasture, and ley farming 
is a necessity. But the leys run down rather quickly, and the plough is there- 
fore important. The rotation at Trawscoed is corn—roots—corn followed by 
a three-year ley. The corn is mainly spring oats and, provided it is sown early 
in March, high yields are possible. Spring corn yields well on the west coast, 
30 cwt per acre being quite common. The rootbreak is mainly kale—marrow- 
stem for autumn consumption, and thousandhead for use after Christmas. 
Rape is becoming popular for milk production, and is grown as a catch crop 
when opportunity arises. Kales thrive and grow to heavy crops during the 
mild, damp autumns, and maintain their condition through the mild winters 
until late February and early March. 

Apart from purchased protein feed, the food of the dairy herd is home- 
produced. Kales are strip grazed through the winter and, when finished, are 
replaced by grass silage. Mangolds come in as a safety valve. The gap 
between kale and spring grass is now being reduced by autumn-sown rye. 


Crop experiments 
In 1950 we started a long-term experiment to measure the fertility built 
up by leys. Different forms of ley management are compared for various 
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periods of time. Although it is early to comment, one striking feature is the 
apparent fact that the grazing of a three-year ley does not result in increased 
fertility in comparison with a three-year ley continually cut for hay. As the 
soil is deficient in phosphate and potash, the experiment planned to measure 
the residual values of both these nutrients is proving very successful. This 
fertilizer work has been carried out only on arable crops, but recently it has 
been extended to pasture, in the expectation that this will help to explain 
why leys “run down”. Earlier work has shown the importance of potash in 
establishing clovers and its effect on the subsequent vigour of the plant. 

Trials with rape have emphasized the importance of moderate seed rates 
where the crop is broadcast. Six pounds of seed per acre have given con- 
sistently good results. Experiments with arable crops have been restricted 
mainly to variety testing. For the past five years a regional testing station of 
the National Institute of Agricultural Botany has been accommodated on the 
farm, and spring oats, wheat and barley are tested each year on the lowland 
and land at higher elevation. The swede, kale, rape and lucerne crops have 
also received attention during these years. More recently interest has been 
focused on the productivity of different strains of grasses and clovers under 
different forms of management. The available strains of perennial ryegrass 
are being studied closely. 


Conservation of fodder 


As might be expected, fodder conservation is an important feature of 
Welsh farming. Despite the high rainfall, the major portion of the conserved 
grass is in the form of hay, and for three years from 1954 experimental work 
was carried out to measure the effect of early tedding. Even in the wettest 
years tedding has reduced time to baling by at least twenty-four hours. 

The possibility of using an in-sack grain drier for barn hay drying is now 
being investigated. The hay is tedded early, and within twenty-four hours 
the moisture content drops to 40-45 per cent when the crop is put up in 
“half-bales”. The moisture content is further reduced to 20 per cent by a 
cold-hot air sequence on the drier platform. 

Farmers keeping flocks of hill ewes generally lamb them on the lowland, 
the ewes returning to the hill in early May. Hay fields are consequently not 
shut up until mid-May, with a resultant reduction in growing time and yield. 
Means of winning back this lost growing time by the use of fertilizers are 
being investigated with promising results. 

The productivity of grassland is also being looked at. One experiment 
aims at measuring production from strip-grazed and rotationally-grazed leys 
in terms of milk. Stocking rates, varying from one beast per acre to one-and- 
a-half beasts, plus one-and-a-half ewes with twin lambs per acre, are also 
being evaluated in terms of beef and mutton. A third project has recently 
been started to measure lamb production under extensive, rotational, and 
intensive systems of grazing. 


Livestock experiments 
As might be expected, the main production of the farm lies in its livestock, 
and the majority of the animals are used in the various investigations. A 
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herd of 240 attested Dairy Shorthorns is maintained on the lowland, 
Approximately 100 cows are milked. Most calves’ are reared, either as herd 
replacements or for finishing as beef. 

Sheep are kept on both the hill and the lowland and total some 650 breed- 
ing stock. A flock of Welsh Mountain ewes spends most of the year on the 
hill grazing. For the first three years of their life they are bred pure. They are 
crossed with Border Leicester rams for a further two years, giving what is 
now known as the Welsh Halfbred. The females of this cross constitute the 
lowland flock, where they are crossed with Suffolk rams to produce early 
spring lambs. The Welsh ewes are drafted at “full-mouth” and the Halfbreds 
at three years old. Welsh and Halfbred wether lambs are sold fat off rape 
during December and January. 

In 1948, a herd of Welsh pigs was established, and more recently an 
additional herd of Large Whites has been developed. In all, approximately 
50 sows are kept. Most of the pigs are sold as porkers but a few are taken on 
to bacon; during the last year skim-milk has formed a major part of their 
diet. There is a laying flock of approximately 800 Rhode Island Reds, all 
replacements for which are reared on the farm. Batiery, deep litter and free 
range systems of egg production are practised. 

Over a period of years the effects of various planes of nutrition during the 
early rearing stages of cattle, sheep and poultry have been investigated. 
From 1950 to 1952, thirty-two heifer calves were reared each autumn, half 
on a moderate plane of nutrition and half on a high plane. The former calves 
were bucket-fed to give a liveweight gain of 0-75 lb per day, while the latter 
were reared twice as well by multiple suckling. The older cows are now in 
their fifth lactation. Evidence to date indicates that moderately-reared heifer 
calves make better cows, being superior to the well-reared calves by 70 and 
90 gallons in their first and second lactation respectively. Herd wastage 
through infertility appears to be higher in cows which were reared well as 
calves. These results seem to be in accord with similar experiments elsewhere 
in this country and abroad. The experiment is being repeated with the heifers 
calving in the spring, as compared with the autumn. 

For three years from 1950, half the Welsh Halfbred lambs were reared on 
the hill grazing and the remainder on the lowland. In the autumn they were 
transferred to Boxworth Experimental Husbandry Farm, Cambridge, where 
they entered a lowland flock. The sheep originally reared on the hill did not 
suffer from the hard rearing conditions, and were slightly more prolific and 
productive than the ewes originally reared on the lowland. 

Similar results have been obtained from a poultry rearing experiment, 
where pullets were reared from eight weeks of age to point of lay on different 
planes of nutrition. Two groups were reared on free range, one receiving 
whole oats ad lib. and the other a balanced growers’ ration ad lib. The indi- 
cations are that the oat-fed pullets lay more eggs than the others during the 
pullet year, while the food costs during the differential rearing period were 
50 per cent lower, and this result is being tested in further experiments. 

Observations during the heifer rearing experiment indicated that there was 
a substantial loss of weight in young cattle when turned to grass in the 
spring, and that there was no gain in weight for a further period of at least 
a month. Current experiments have shown that young cattle turned out by 
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day in March before grass growth begins do not lose weight, make better 
use of summer grazing and are substantially heavier in the autumn. 

Trials have been carried out with two farm-made milk substitutes for 
autumn calf rearing. In both, 80 per cent of the mixture was dried skim-milk 
powder, the remaining 20 per cent was oat flour in one, and equal quantities 
of dried whey and yeast in the other. To each was added 1 per cent vitamin 
A and D supplement. 

Both substitutes reduced the cost of calf rearing during the first three 
months by £1 per calf, in comparison with rearing on whole milk to achieve 
a liveweight gain of up to 1 lb per day. This cost was lowered a further £2 
per calf when the Rowett “early weaning” system was practised. The latter 
system has been in use for three years and has been particularly attractive. 


Birth-coats and mature fleeces 


Every lamb is ear-tagged at birth, and since controlled mating is practised 
the ancestry of each individual animal is known. Within the Welsh Mountain 
breed there is variation in types of birth-coat in the lambs. These birth-coats 
have been placed in twelve classes—those that give rise to a mature fleece 
with a high percentage of kemp at one extreme, and those which develop a 
high-class mature fleece at the other. For some years the biith-coats of the 
Trawscoed flock have been classified and the mature fleeces graded. Useful 
information on the inheritance of birth-coats is coming to light, while the 
inter-relationship of birth-coat, liveability and weaning weight of lambs is 
receiving attention. 

Half the ewe lamb crop is put to the ram each year. Approximately 50 
per cent of these sheep conceive and rear lambs. The other half is put to the 
ram at a year older. Over a period of years it has not been possible to 
measure any difference in lambing performance between these two groups. 

In 1956 a group of Welsh Mountain wether lambs was implanted with 
15 mg of hexoestrol within six weeks of slaughtur. The lambs were killed in 
mid-December and showed an average gross return of 9s. per head more 
than the untreated lambs. 


Hybrid vigour 

In the pig section, the phenomenon of hybrid vigour is being investigated. 
The reciprocal crosses between the Large White and Welsh breeds, com- 
pared with pure animals, fail to show any economic advantage of the cross 
over the pure Large White for both pork and bacon production. The present 
stage of the experiments aims at evaluating the mothering qualities of the 
cross-bred sow, compared with the pure breeds within the cross. A further 
experiment deals with the long-term effect of early weaning on the brood 
sow. Trials are now starting to compare different methods of feeding skim- 
milk to porkers, and the effects on the carcasses. 

Many of the earlier experiments are now yielding results. The progress of 
these experiments has been seen by large numbers of visitors every year. 
The Farm Advisory Committee and staff are very pleased to receive visitors, 
as it gives them an opportunity of discussing farming problems. In turn, the 
guidance and encouragement of the Farm Advisory Committee is greatly 
appreciated by advisory staff and farmers alike. 
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Oxford Farming Conference 


ALAN EXLEY 





The need for greater self-sufficiency in our agriculture was the theme of 
discussion at this year’s Oxford Conference. Grass in substitution for 
concentrates claimed pre-eminent attention. 


THE need for greater self-sufficiency in the farming of Britain was dealt with 
in ten papers at the 1958 Oxford Farming Conference. Suggestions ranged 
from the amalgamation of small farms to staging a “come-back” for the 
swede. 

It was SiR SOLLY ZUCKERMAN who called for amalgamation, in a speech 
which has since roused considerable controversy. The main key to self- 
sufficiency, he declared, clearly lies in those measures which would bring 
about a process of amaigamation among thousands of small unsuccessful 
farms, so that larger and more efficient and economic units could be formed. 


Reduce bought-in feedingstuffs 

Sir Solly, who is chairman of the National Resources Technical Com- 
mittee of the Agricultural Research Council, said that the total of subsidies 
is little short of the total net profit of British agriculture. That also repre- 
sents the sum which, in theory, is necessary to make our own produce 
competitive with food we could buy from abroad. The biggest single item in 
increasing net, as opposed to gross, output would be a reduction in the 
amount of imported feedingstuffs, the cost of which now amounts to £125 
million a year—about half the total subsidy bill and half the total profits of 
the farming industry. 

All ruminants, except possibly high-yielding cows—a minority in the 
national herd—can do perfectly well without concentrated feeds, though 
these are essential for pigs and poultry. 

Self-sufficiency in the feeding of ruminants is the biggest step the British 
farmer can take to increase his efficiency, but while this is possible for those 
who farm more than, say, 100 acres, it is extremely difficult for the majority 
of farmers—more than 100,000 of them—on less. Sixty per cent of such 
farms are under 20 acres. 

The net profit from about half of these small farms fails to provide the 
farmer and his wife with a farm worker’s earnings. The main reason for this 
is low output. 

In order to keep going and push up production (which normally consists 
of milk, pigs and eggs), the small farmer has to use more and more bought- 
in feedingstuffs and, in particular, imported concentrates. Only too often this 
does not result in any financial gain to him; and as a further result the 
country is now producing excess milk which has to be turned into cheese— 
and cheese can be bought from abroad at about half the domestic price. Simi- 
larly, pigs and eggs are not competitive witk potential imports. 

This stands in the way of greater national self-sufficiency, which is all but 
synonymous with efficiency and an ability to compete in world markets for 
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those agricultural commodities, beef and mutton, for whose production we 
are specially suited. 

Self-sufficiency by any possible method, and in particular by the substitu- 
tion of grass and grass products for the concentrates now fed to ruminants, 
represents the major plank in any agricultural policy intended to make 
British agriculture competitive in the open market. 

The small farmer is being kept in existence at great cost of national 
resources, which would almost certainly yield higher returns to the nation if 
invested in export industries, and since much of what he produces could be 
imported more cheaply, he also embarrasses our trading relations. 


Some bought food 

Mr. J. C. LESLIE of the British Oil and Cake Mills, Ltd., said that to get 
a living from milk, the farmer must supplement his home-grown with pur- 
chased food. By so doing he gets higher yields, keeps down overheads and 
makes the maximum use of the whole diet of the cow. 

The effect is to produce more milk off a smaller acreage and so release 
land to produce meat and cash crops, particularly cereals for feeding to live- 
stock, which in turn reduces the feed import bill. 

There are farms which could be run profitably on a farm mixing policy 
if the farmer were prepared to lose in quality and take what the foods are 
capable of producing. There are farms on which it is better to cash surplus 
corn through yarded pigs, and sell them at whatever bacon grade they would 
make or as heavy hogs. The alternative would be to balance the cereals very 
carefully, restrict feeding, and aim at high-grade bacon carcasses. 

Broiler producers, calf rearers, pig breeders, hatcheries and the like should 
leave the job of feeding to the trade, which spends much time and money in 
turning out foods with top performances. 


Home mixing 

Dr. A. EDEN of Cambridge made five points in favour of home mixing. 
Through N.A.A.S. and advisory leaflets from the Ministry it is simple to 
obtain individual advice and appropriate formulae for rations. It is rare to 
find a farm where every ingredient required is to hand. Formulae can 
be drawn up with a moderately elastic framework, so that temporary diffi- 
culties of supply can be overcome by the judicious substitution of one 
_ for another, so enabling the farmer to take advantage of favourable 
Foods needing pre-treatment call for machinery in the shape of hammer 
mills and crushers, with appropriate sources of power. The spread of elec- 
tricity has made this a decreasing problem. Mixing of the ration can be a 
matter of mechanical blending or mixing with shovels and muscle power on 
the barn floor, the deciding factor being the size of the enterprise. The barn 
floor method, carried out conscientiously, should not be despised. 

Given a suitable formula, the necessary weighing-machine, mills and 
mixer, the average farm employee is not a whit inferior, either in intelli- 
gence or in conscientiousness, to his town counterpart who does the job in a 
big compounding mill. 
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Mr. NorMaN SNELL, Kingham, Oxfordshire, outlined his experience of 
home mixing for pigs and poultry and said that if he made £4 profit on a pig 
from weaning to bacon, 30s. of it would result from mixing one’s own 
rations at home. 

Mr. J. C. WILKERSON, Royston, Herts, said in favour of home mixing 
that it saved the cost of new sacks, power and labour costs for grinding and 
mixing were lower, one did not have to pay for numerous vehicles on the 
road—cars bringing salesmen and lorries bringing the meal, or for adver- 
tisements or compounders’ overheads and profits. But there is one contri- 
bution no farmer would mind paying—and that is towards the experimental 
work that many of the compounders are doing. 


Come-back for swedes 


Pror. D. S. HENDRIE (Principal of the West of Scotland Agricultural 
College) outlined what could be done towards self-sufficiency by the 
management and use of home-grown foods. His paper has been praised as 
being as full of nourishment as the best of the crops he described. For that 
reason it is extremely difficult to decide which parts of it shall (for space 
reasons) be omitted from this summary. In these days when roots are fre- 
quently challenged as being out of date, his defence of the swede is of par- 
ticular interest. 

He said that a 25-ton crop of swedes would produce some 4,000 Ib of 
starch equivalent. This is double that to be expected from cereals, and more 
than is to be got even from grazed grass, unless the latter is superlatively 
managed. The yield of protein equivalent per acre from swedes is also sur- 
prisingly high, because of the high dry matter per acre; one should not forget 
that at, say, 400 Ib per acre, their production of protein exceeds that of oats 
or of hay and is at least as high as that from a great deal of the grass silage 
now being made. 

A most fruitful sphere for further research work is in easy methods of 
weed control for roots. Precision-seeding is reducing the time involved in 
singling by one-third, there is a promising harvester in course of develop- 
ment and swedes are due to stage a come-back, except perhaps on the small 
farms where an all grass policy is indicated. 


Beef and milk from grass 


Messrs. M. and A. J. OWEN of Brackley, Northants, used to buy two- 
year-old store cattle which were wintered as cheaply as possible and finished 
on grass during the following summer. After derationing, they looked for a 
system whereby they became more self-supporting, and began single suck- 
ling beef calves. 

Under the old system they were able to produce 2-24 cwt of beef per acre, 
and never got the full advantage of this because the price per live cwt of 
stores was nearly always higher than that of finished animals. Now by 
feeding grass through a cow to a younger animal, they are getting 3-4 cwt of 
beef per acre. 

Mr. J. H. Cock, Dereham, Norfolk, brought out the vital point that the 
call for beef from grass and the demand for younger, lighter finished beasts 
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are contradictory. Calves in their first year are not an effective grazing 
force. Rearing autumn calves and finishing them early at under 14-2 years 
suits the farm with a very small acreage of good upland grass and plenty 
of winter feed. He drafted out all animals that would grade at these lighter 
weights; the older bullock is the animal that really converts grass into meat. 
Suckled calves fit far better into the grazing pattern. 

Milk is the cheapest food, and if we are to sell more we shall have to 
keep it that way, according to Mr. H. G. Taytor of Burton-on-Trent. 
During the flush, most cows eat around 150 Ib of grass daily, and it is his 
endeavour to make that available from late March to September or October. 
Every field is grazed, mown and grazed again. Mr. Taylor explained his 
system which, with a high use of fertilizers, enabled his 1,000-gallon herd to 
receive only 2 lb of beet pulp per day from April to September. 


Sheep 

Mr. J. F. H. THomas of Salisbury, Wilts, said he was convinced that a 
more intensive method must find a place in our future sheep farming. There 
was nothing new in the concentration of sheep on a limited feeding area, but 
in the extreme system of close folding a fresh fold was available every day of 
the week. Rotational grazing paddocks used for a period of five to seven 
days become progressively less attractive to stock every day. Too little 
recognition has been paid to the influence of declining palatability. A daily 
fresh bait gives sheep something to look forward to. 

If we are to intensify sheep production from grassland, we shall have to 
consider the alternatives of either a daily fresh fold or set stocking with 
cattle as the major class of grazing stock. 





Feeding Farm Stock 


A conference on the scientific principles of feeding farm livestock will be held 
at the Grand Hotel, Brighton, on November 11-13, 1958. Its terms of reference 
will be to assess the state of knowledge concerning nutrient allowances and 
margins of safety in relation to reproduction, growth and production of meat, 
milk, wool and eggs. 

Further details, including information about hotel accommodation, can be 
obtained from Mr. D. E. Fraser, Hon. Administrative Secretary, Conference on 
the Scientific Principles of Feeding Farm Livestock, Dorset House, Stamford 
Street, London, S.E.1. 
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Month in the Forest 


J. D. U. Warp 


In the nursery—Beech—Pests—Cricket bat willows 


For the forester with a nursery, March is one of the busiest months of the 
year. In the first week he probably sows his Douglas fir seed, and perhaps 
his oak, sweet chestnut, sycamore and ash. Before the month is out he will 
be busy with beech seed and most of the conifers other than Douglas fir. 
Poplar and bat willow cuttings may both be put in. March is also the month 
in which he likes to complete his lining-out in the nursery and his planting- 
out in the woods; in practice, both tasks often linger into April. Where 
shooting and game-preserving interests are powerful, warning reminders 
arrive about the importance of everything being completed, and favourite 
coverts being left quiet and undisturbed after a date in mid-March, for 
nesting pheasants. The catkins on hazel, alder and goat-willow tell the story 
of springing life; the high tops of the field elms are purple with modest 
flower; and a man viewing the valleys from above may daily observe an 
increase in the bud-haze. 

Among the more interesting developments which may be noticed by any- 
one studying post-war forestry reports is the greater number of beech being 
planted. Beech is a timber of many uses, widely adaptable, which can be 
grown in varied sites and soils. Less exacting than oak, and maturing about 
fifty years earlier (at 80-120 years from planting), it is also a favourite with 
“amenity” people. On the Continent, beech is highly esteemed as the mother 
of the forest: because of its heavy leaf-fall, it is normally a soil-improver. 
Sometimes such heavy mats of wet leaves are formed that the soil of a beech 
wood becomes acid and the chances of natural regeneration are reduced. In 
these circumstances a moderate, carefully-timed and controlled removal of 
forest litter can be beneficial. In countries with a forest tradition, where the 
forest litter is desired by peasants as a fertilizer but jealously watched by the 
foresters, such things are regulated under by-laws. In Britain, north of the 
Thames, beech is on the northern margin of its natural range, and this is a 
major factor contributing to its frequent failure as a seedbearer. 

We have in this country a sadly large proportion of poor or indifferent 
beech. The species is, however, receiving special attention from the geneti- 
cists, and, in the meantime, increasing use is being made of seed from 
good sources. Perhaps Kingscote Wood, near Stroud in Gloucestershire, is 
the best “top grade” wood and the most esteemed source for beech seed. 
Unfortunately, young beech (like young oak) nearly always tend to look 
“rough”, especially to lay eyes. It is not until the trees are well grown that 
high quality becomes evident to almost anyone. During the war high prices 
were paid for butts from trees of the finest form, chiefly for the aircraft 
industry. In the south-west, beech is a common hedgerow tree and receives 
the usual disrespectful treatment from farmers, with nails, staples, and 
barbed wire applied to its most valuable parts. 

A remarkable instance of damage by voles has been observed in one 
Somerset forest, where an intimate mixture of Scots pine and beech was 
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being planted. The voles took to disbudding the Scots pine plants. They 
ignored the beech (which in other regions are sometimes girdled by voles) 
but were so keen on the pine that once or twice they attacked the beginnings 
of newly-planted rows before the planters had completed the ends. The 
trouble was worst in the most sheltered places having the best top-cover. In 
the more open places, owls, kestrels or some other predators were providing 
an efficient biological police force! 

Odd problems such as this, in the form of unexpected outbreaks of mis- 
chief, are a frequent puzzle. I recall having once been shown, in a high- 
quality ash plantation, the development of a hornet problem. The hornets 
were attacking the bark of young ash for the sake of the rising sap. Their 
attacks were not killing the saplings but they were reducing the speed of 
growth (and to obtain the highest quality ash it is important to maintain a 
high speed of growth), and for this reason they were a pest. 

Last year’s very heavy aphid attack on spruce has left many plantations 
looking brown and sorry for themselves, but ladybirds (natural predators on 
aphids) were multiplying before the season ended. Another little-noticed 
insect, the large black wood ant, which flourishes on acid rather than cal- 
careous soils, is a valuable enemy of the caterpillars which attack oak. The 
so-called eggs (actually pupae) of this species are prized for feeding pheasant 
and partridge chicks and goldfish, but in some German forests the value of 
the black ant is recognized by protective laws. 

The Forestry Commission has just published a new edition of Bulletin 
No. 17, The Cultivation of the Cricket Bat Willow (H.MS.O.) price 5s. 
(5s. Sd. by post). Successful growers of bat willows may regard one short 
paragraph as ultra-cautious or conservative: “Prices vary to such an extent 
from year to year and from place to place, that it is considered inadvisable 
to quote firm figures here. As a very general guide, it may be said that prices 
of the order of £5 per tree are frequently paid for well-grown trees of 48 to 
56 inches girth.” The proportion of casualties among bat willows is very 
high, and the numbers of disappointed growers large—partly because of 
misunderstanding of the trees’ needs. The general picture may be outlined in 
a few sentences abstracted from the bulletin. “Water-logged soil is inimical 
to the production of good bat timber . . . The planting procedure is not 
particularly difficult but exceptional vigilance is necessary to keep the willow 
stems clean and straight from start to finish. Without this, defects appear in 
the timber which cause it to be rejected for cricket bats. Other uses for 
willow, such as chip basket manufacture, pulp, and artificial limbs, do not 
command such high prices. Thus, since the percentage of material unsuitable 
for cricket bats is often large, an element of speculation is present, which 
should be carefully borne in mind by prospective growers. No one should 
plant bat willows, unless he is prepared to give them the careful cultivation 
necessary to produce timber fit for bats. 

“Poplar will thrive equally well on all sites suitable for bat willow, and 
should be substituted where there are any doubts on the advisability of 
willow cultivation.” 

“Do not command such high prices” is almost as choice an understatement 
as that other suggestion of £5 for a tree—for bats. Some timber growers 
estimate that over 250,000 bats a year are needed, and a good young tree will 
make between 50 and 100. 
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Talking about poultry 

During the past month the progeny testing stations have received cockerels 
from breeder entrants and, following isolation and testing for salmonella and 
B.W.D., these have been mated. This project has gone better than I had 
hoped and the birds have settled well. We were, however, rather amused at 
the reaction of the hens to a duhbed male bird. When put in the pen he was 
often attacked at once by the “boss” hen, but I am glad to record that a 
certain amount of desultory scrapping soon finished with the gentleman of 
the party well on top! 

The second stage of the test is now under way, and eggs are being set from 
the breeding pens. We shall also be receiving the 1958 entry of random 
sample hatching eggs from the Class A breeders and entrants during March. 
The incubators should therefore be in fit state to receive these new entries, 
and a good run should give us about 10,000 pullet chicks to handle. If they 
rear as well as last season’s, I shall be pleased. 

With chick rearing and the weather on his hands, the commercial egg pro- 
ducer will also have his mind occupied with the cash value of his egg return. 
In the past I have always found it helpful to calculate the number of eggs a 
bird has to lay each week to pay for its food. If we take 2 oz corn at 23s. and 
3 oz mash at 36s., we get a weekly feed cost of about 2 eggs. Allowance must 
also be made for sundries, wages and depreciation. If these items are in- 
cluded, our bird must lay 24-3 eggs per week to cover its cash investment. 
(These figures apply to the time of writing—mid-February—but they can be 
adjusted for any date.) 

Now to my mind the interest arises not from the figure of say 3 eggs, but in 
its application. I have often discussed this with producers, and have found 
that when egg income falls to running cost level the general idea is to 
“sell em off’, even though the equipment may be left empty. As a layman in 
economics, I am not happy about this idea. It seems to me that we also have 
to consider (a) how long have the flock been laying? (b) have they been pro- 
fitable in the past? and (c) will they be profitable in the future? If the equip- 
ment is not otherwise needed, and the egg income equals the outgoings, then 
there must be a case for running the flock on. With feed and labour covered, 
there must be advantages in maintaining the turnover, unless the labour and 
equipment can be otherwise utilized to greater profit. 





C. T. Riley 


At the Farmers’ Club 
FARMING METHODS AND PRACTICES RELATED TO ANIMAL HEALTH 

The current emphasis in farming lies on lowering production costs by the 
exploitation of grassland and green fodder crops. Mr. G. N. GouLp, 
M.R.C.V.S., addressing the Farmers’ Club in London on 12th February, did 
not minimize the potential hazards to animal health and production asso- 
ciated with such exploitation, but his excellent review of practical methods of 
dealing with these difficulties demonstrated how successfully veterinary 
science can be applied under specific systems of husbandry and management. 
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FARMING AFFAIRS 


Grass and green fodder crops, whether grazed or conserved, vary markedly 
in nutritive value, but health risks can be reduced and productive capacity 
improved by feeding hay as a supplement, for, as Mr. Gould said, “it is a 
crop valuable enough to warrant every reasonable effort to make it well and 
to ration it carefully to secure the maximum return”. 

By feeding a little good hay early in the grass season, risk of bloat and 

scours can be reduced and waste of valuable food and loss of condition 
avoided. The control of scour may reduce parasitic build-up, and the hay 
will overcome the problem of lowered butter fat due to lack of fibre. Hay can 
also reduce incidence of kale bloat and of preparturient milk fever. 

Feeding really excessive quantities of kale or silage will secure cheaper 
production only where the quality is such that nutritional requirements are 
met by amounts within the animal’s digestive capacity; otherwise Mr. Gould 
strongly recommended avoiding the practice. 

Health problems of grazing animals are inseparably associated with pas- 
ture management. On-and-off grazing is a safeguard against bloat only so 
long as selective grazing can continue. Risk of parasitism is very high with 
strip grazing, unless a back fence is brought up strictly at five-day intervals 
and resting pastures are avoided as being hotbeds of infection. 

In lush seasons restricted grazing for periods not exceeding 14 days, fol- 
lowed by 4-6 weeks’ rest, has proved an adequate safeguard when followed 
throughout the grazing season. 

Where husk exists cattle can be treated at pasture, provided rested or un- 
grazed pasture is available. Grazing periods of not longer than 5 days should 
be followed by rest periods of 5-6 weeks. Trimming the grass helps to reduce 
the numbers of parasitic larvae. 

The Ministry of Agriculture's Johne’s disease vaccine, now undergoing 
field trial, holds promise of controlling the disease. On badly infected farms, 
a lengthy period of zero grazing might well be complementary to control by 
eradication or vaccination. A better control of liver fluke may come, if it 
proves practicable to forecast conditions favourable to the spread of the pest. 

Extending the grazing season carries risk of hypomagnesaemia into late 
autumn and winter as well as early spring, but the trouble can be controlled 
by feeding 2 oz magnesium oxide daily three weeks before and one week 
after change-over to lush pasture. Control of ketosis following milk fever or 
hypomagnesaemia, common in high-output cows fed on large amounts of 
poor silage, is helped by feeding an adequate ration of hay plus careful 
steaming up. Where kale or silage intake is heavy, a regular daily supple- 
ment of calcium and phosphorus, fed as 2-4 oz bone flour, is advisable. 

Kale fields and self-feed silage should be sited carefully to avoid foot 
damage, which could make these systems uneconomic. A ridged foot bath is 
useful. 

Over half the calf losses are due to still-born calves and abortions. Con- 
tagious abortion is still the chief cause of calf losses, despite wide use of the 
efficient Strain 19 vaccine. Calving difficulties associated with the use of 
Friesian bulls on other breeds indicate that if Charollais bulls are tested on 
Ayrshires, figures for still-born calves will be important. Besides feeding 
colostrum, warm, dry, draught-free quarters are essential. Early weaning calf 
foods are proving highly successful without antibiotics. 

Sylvia Laverton 
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Work study on the milking of cows 

Professor W. H. M. Morris of Purdue University, Indiana, U.S.A., a recog- 
nized authority on the application of work study to agricultural matters, is 
now engaged on a major investigation into the demands which different types 
of agricultural work make on the human frame. It will be some time before 
the findings of this project become available, but Professor Morris has 
recently been kind enough to present the library of the Ministry of Agri- 
culture with a substantial (unpublished) report on some of his earlier work. 
This is a thesis on The Milking of Cows—A Methods Study, which he pre- 
sented at Cornell University in 1953. Such a gift is particularly appreciated 
now that interest in the agricultural possibilities of work study is developing 
so rapidly in Britain. 

Professor Morris prefaces his study with a statement of the general 
problem. The output per man in United States field work has increased 
greatly, yet the average number of man-hours required per cow in the U.S.A. 
has decreased by only 4 per cent in thirty-five years. His study was designed 
to develop suitable methods of investigating dairy work and of comparing 
the time and energy required to milk cows under different conditions. 

The study starts with an analysis of the variables in milking, which are 
sufficient to vitiate many of the conclusions drawn from previous com- 
parisons of the labour requirements of different milking systems and layouts. 
For example, if the number of milking units handled is the factor limiting 
the number of cows milked per hour, no valid overall comparison of layout 
will be obtained. The first phase of the investigation was a laboratory study 
of two-level milking, which found that there was little saving in effort until 
the cow stood 32-36 inches above the level of the milker. The second was a 
field survey in New York State, which showed that the balance of men and 
machines generally had a greater effect than layout on the time required for 
milking. The third was a “time and motion” study of the stratified random 
sample of cowhouses and parlours, the results of which also stressed the 
importance of the man-machine ratio. The thesis ends with a detailed dis- 
cussion of the labcur requirements of different types of parlour. It includes 
a lengthy bibliography as well as the incidental discussion of earlier work in 
the text. 

The thesis can be consulted in the Ministry’s library at Whitehall Place, 
London, S.W.1 on application to the Librarian. 

Nigel Harvey 


Spray drift damage 

Modern selective weed-killers are a valuable aid to good farming—but not 
when they drift on to nearby susceptible crops. Any fine spray will drift with 
the natural movement of the air: it may fall on the next field or on a crop 
some distance away, causing damage which may not show for a fortnight. 

If you can, spray when there is a reasonably steady wind blowing away 
from crops that may be harmed. Calm days can be safe, but the air is not 
often really still; there are always likely to be eddies. If a light wind is 
blowing in a dangerous direction, and you cannot wait until it changes, leave 
a wide space at the edge of your field, to be sprayed when conditions are 
more favourable. Keep the spray-bar as near to its target as possible without 
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FARMING AFFAIRS 


upsetting the proper distribution of the spray, and whenever possible spray 
before any susceptible crops nearby have come through the soil. 

If ever it should be absolutely essential to spray in windy weather or in 
exposed positions, downwind spraying gives slightly less drift than upwind 
or crosswind spraying, and a boom shield will help. But spraying should 
never be done in such conditions with dangerous materials like the dinitro 
compounds. 


The problem of beet eelworm 


Wherever beet is grown intensively, beet eelworm is a major problem. 
This pest is firmly established in certain districts of the Fens, and there is 
every reason to suppose that it will continue to spread. The process of dis- 
semination in Germany and the United States, for example, took forty to 
fifty years. If the pest behaves similarly in Britain, widespread dissemination 
in the beet-growing areas should occur between 1970 and 1980. 

This point is made by Mr. F. G. W. Jones, Head of the Nematology 
Department, Rothamsted, in the Ministry’s new bulletin Sugar Beet Pests.* 
The enforcement of a proper rotation of susceptible crops in the known 
infested areas, and the encouragement of rotation elsewhere, should slightly 
reduce the rate of spread and prevent serious crop losses. But rotation cannot 
be expected to eliminate spread, which must inevitably increase as more 
land becomes infested and provides greater opportunities for eelworm cysts 
to be disseminated. 

The areas where beet is widely grown are likely to be affected first (e.g., 
black fens, parts of Norfolk and Lincolnshire) and areas where beet and 
other susceptible crops are grown together (e.g., fen silts, parts of Isle of 
Axholme and Bedfordshire). The best beet land is likely to be affected first, 
the trouble usually first showing up among strip cropped beet, mangolds and 
brassicae on smallholdings and small farms. 


Rabbit Clearance Societies 


The latest action to meet the menace of the returning rabbit is the an- 
nouncement of a Government grant to encourage the setting up of Rabbit 
Clearance Societies. Where farmers and others agree to so combine and put 
into action an effective plan for destroying rabbits in their areas, a Govern- 
ment grant of £1 will be paid for each £1 subscribed by members. The grant 
will be payable on the production of audited accounts, and the rate will be 
half the actual cost of approved expenditure on rabbit clearance during the 
year. To minimize the danger of reinfestation, the boundaries of the area 
should coincide where possible with natural boundaries such as rivers. 

To give it a legal standing, the Society should be a corporate body—for 
example, by registration under the Industrial and Provident Societies Acts 
or as a company. The Divisional Office of the Ministry of Agriculture should 
be advised, and it will be a good plan to invite the local Pests Officer to the 
first meeting of the proposed society; he will be able to give help and advice. 

An explanatory leaflet about these Societies is available free from the 
Ministry (Publications), Soho Square, London, W.1, or from any local office 
of the Ministry. 





* H.M:S.O. or through any bookseller, price 6s. 6d. (6s. 11d. by post) 60 pp. 21 colour illustrations and 18 in 
black and white 
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In Brief 


A BEEF SUCKLING HERD 


A beef suckling herd of 100 cows, mainly Blue Greys of Irish origin, has recently 
been introduced on Mr. J. H. Cocks’s farm at Dereham, Norfolk. This herd is 
producing calves by Angus bulls, and it spends 6-7 months on the marshes (from 
April to October). From November to January the animals are folded on beet 
tops with a run-back on to adjoining stubbles sown with Italian ryegrass, and 
with the straw baled and stacked in the same field for shelter and supplementary 
feed if required. 

From January to April they are yarded for calving and also to enable the 
arable land to be ploughed over in reasonable time. It is not really convenient to 
have them outside for this period as well. During this stage they are fed on pea 
haulm silage ad lib., and the only supplementary feeding is 4 ton per head of wet 
beet pulp, equivalent to about i} cwt of oats. 

At first sight, this suckling herd has the appearance of being fostered by an 
over-optimistic estimation of the future prospects for beef, but the herd is pro- 
ducing roughly £4,000 worth of beef calves a year off 130 acres of second-rate 
grazing with the help of the arable by-products, and not a single acre of arable 
has to lose its normal cash crop. 

The cost per head works out at about £42. After weaning, the calves are 
wintered on pea silage and beet tops, with a small supplement of either beet pulp 
or cereals. 





MOBILE GLASSHOUSES 


Mobile glasshouses built on rails and running over small wheels borne on 
“dollies” are continuing to attract a good deal of interest. Because of the better 
soil conditions resulting from the regular weathering of the uncovered sites and 
the advantages of rotation in reducing the risk of soil infection, better crops 
should be possible. A suitable cropping sequence should make a fuller and more 
intensive use of the glass cover. Did you know that the ordinary static glasshouse 
is, on average, likely to be idle for at least 10 per cent of the time? 

Among those crops which are well suited to rotational cropping in mobile 
glasshouses are tomatoes, chrysanthemums, spring bulb flowers and freesias, 
besides many crops which are normally grown in frames. 

A leaflet (A.L. 465) discussing the design and cropping of mobile zlasshouses 
is available free from the Ministry (Publications), Soho Square, London, W.1. 


- 


WIREWORM DAMAGE TO SEED POTATOES 


The timely application of insecticide against an early attack of wireworm on seed 
potatoes can prevent heavy damage later on. A case in point is reported from 
the East Midlands, where early last summer a farmer noticed a heavy infestation 
of wireworm in his 8-acre field of potatoes. The seed potatoes were being very 
badly holed. The ridges were therefore pulled down and 4 cwt aldrinated fertilizer 
plus 4 cwt aldrin wireworm dust were applied along the rows, and a very satis- 
factory crop resulted. 

Aldrin persists in the soil over a long period. Often no immediate and 
spectacular wireworm kill is noticed, but the damage is arrested and finally 
prevented. It does not seem to matter whether the insecticide is applied in the 
form of a spray or a dust; it will eventually work down to the trouble spots. 
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IN BRIEF 


But remember that aldrin may not get rid of wireworm entirely, and if the 
initial population is very high there will certainly be some left at the end of the 
season. 


CONTROLLING THE SIZE OF POTATO TUBERS 


Growers of ware potatoes don’t want small, unsaleable, tubers, and those grow- 
ing potatoes for seed don’t want any significant proportion of large ones. It is 
well known that the relative proportion of differently sized tubers is influenced 
by the size of the potato setts and by their spacing. Critical field experiments at 
Sutton Bonington in 1955, and repeated in 1956, showed that a covering of 
shallow soil over the parent tuber early in the life of the crop increases the 
number of tubers produced and, of course, reduces their size. 

The experiments, described by J. D. Ivins and V. J. Montague in the January 
issue of the Empire Journal of Experimental Agriculture, were carried out with 
the maincrop variety King Edward, which tends to produce too many under- 
sized tubers, and the early variety, Ulster Prince which, when grown for seed, 
produces too few medium size tubers. Soil covering 1 in. deep over the tubers 
was found to reduce the number of large tubers, whilst deeper covering, 4-7 in. 
deep, increased the number of large tubers. 

It is thought that the increase in number of tubers as a result of shallow soil 
covering may be due to the greater fluctuations of temperature and, possibly, 
moisture which occur near the soil surface and slow down the rate at which 
they grow. 

Whatever the explanation, these field results show that it is possible to influ- 
ence the size-composition of a potato crop by varying the depth of soil covering 
the parent tuber fairly early in the life of the plant. It should be noted that these 
results refer to depth of soil overlying the seed tuber, rather than depth of plant- 
ing, for in practice the original depth of planting is reduced or increased accord- 
ing to the harrowing down of the ridges and earthing-up processes that take 
place at varying times after planting. 


BEES IN THE ORCHARD 


The complementary nature of honey-bees and apple trees is one to which the 
fruit-grower could profitably give more thought—even if he hasn’t hives of his 
own. Hives of bees may be hired from beekeepers for the blossoming period, the 
grower undertaking not to move or disturb the hives after they have been placed 
in position, and not to spray the trees in the orchard without due notice to the 
beekeeper. In return, the beekeeper should undertake to supply strong colonies 
of bees and to place them in the orchards as the first blossoms open. 

The hives should not be moved into an orchard until the blossom is about to 
open, and they should be removed before any post-blossom sprays are applied. 
Poisonous or repellent sprays or dusts should not be applied to open blossoms. 

Pollination is helped considerably if it is remembered that the area over which 
a bee forages on any one trip is small and therefore when planning replanting, 
that pollinator varieties should be set at regular and short intervals. For example, 
large standard Bramleys may need at least one pollinator to three trees of the 
main variety; but for a plant of Cox’s Orange at 24 feet with Worcester Pearmain 
as a pollinator, one pollinator to four or five trees of Cox might be sufficient. 
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THE MINISTRY’S PUBLICATIONS 


Since the list printed in the December 1957 issue of AGRICULTURE (p. 470), 
the undermentioned publications have been issued. 


MAJOR PUBLICATIONS 


Copies are obtainable at the prices quoted from Government Bookshops or through 
any bookseller. 
BULLETINS 
No. 8 Poultry on the General Farm (Revised July 1957) 3s. 6d. (3s. 10d. 
by post) 

No. 162 Sugar Beet Pests (New February 1958) 6s. 6d. (6s. 11d. by post) 

No. 171 Diseases of Pigs (New November 1957) 3s. 6d. (3s. 10d. by post) 

Technical Bulletin No. 6 Common Names of British Insects and Other Pests 

(Revised November 1957) 7s. 6d. (7s. 10d. by post) 
OTHER PUBLICATIONS 

A Revision of the British Species of Sappaphis Matsumura (New April 1957) 
25s. (25s. 6d. by post) 

Co-operative Farms and Smallholdings with Centralized Services in Wales— 
Reports and Accounts 1956-57 (New December 1957) 2s. 6d. (2s. 8d. by 
post) 

Dehydrated Vegetables for the Caterer (New November 1957) 1s. 6d. (1s. 8d. 
by post) 

Experimental Horticulture No. 1 (New November 1957) 3s. 6d. (3s. 10d. by 
post) 

Farmers’ Income Tax (Revised October 1957) 1s. 9d. (1s. 11d. by post) 


LEAFLETS 
Up to six single copies of Advisory and Animal Health Leaflets may be obtained free 
on application to the Ministry (Publications), Soho Square, London, W.1. Copies 
beyond this limit must be purchased from Government Bookshops, price 3d. each 
(5d. by post) and 2d. (4d. by post) respectively. 
ADVISORY LEAFLETS 

No. 176 Currant and Gooseberry Aphids (Revised November 1957) 

No. 280 Ragwort (Revised August 1957) 

No. 343 Commercial Varieties of Apples and Pears (Revised October 1957) 

No. 426 Infra-Red Heat for Chick Rearing (Revised November 1957) 

No. 450 Bindweeds (New September 1957) 
_—— No. 464 Lupins as a Farm Crop (New October 1957) 


ANIMAL HEALTH LEAFLETS 
No. 48 Diseases of Turkeys (New December 1957) 


FIXED EQUIPMENT OF THE FARM LEAFLETS 
No. 31 The Broiler House (New November 1957) is. 6d. (1s. 8d. by post) 


FREE ISSUES 
Obtainable only from the Ministry (Publications), Soho Square, London, W.1. 


FARM MACHINERY LEAFLETS 
—— No.12 In-sack Grain Drying (Revised November 1957) 
No. 20 Hammer Mills (New December 1957) 


MISCELLANEOUS LEAFLETS 
Poultry Stock Improvement Pian—Approved List 
Farm Safety Regulations: Explanatory Note— 

First Aid (New October 1957) 

Tractors Overturning (New November 1957) 
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Book Reviews 


Atomic Energy in Agriculture. WM. E. 
Dicx. Butterworth Scientific Publica- 
tions. 15s. 


The first of an Atoms for Peace series, 
this book is addressed to the intelligent 
layman. It is divided into six chapters. 

The first chapter, Remaking Crop 
Plants with Radiation, deals mainly with 
genetic effects and explains in detail how 
radiation influences chromosomes. The 
second chapter explains the influence of 
radioisotopes in solving problems of 
photosynthesis. 

Then follows a chapter outlining the 
uses of tracer elements mainly for plant 
metabolic studies. This is followed by 
details on how radio-active materials may 
be used to combat pests. A few pages are 
devoted to the use of ‘radioisotopes in 
forestry, and the last chapter gives a fore- 
cast of what can be expected from using 
radiation for food pasteurization and 
preservation. 

The material in general is very well 
collected, and a great deal of the contents 
is taken from papers of the 1955 Geneva 
Atoms for Peace Conference. In many 
cases these have been brought up to date. 
The essential information in this field is 
clearly brought out, and the whole book 
has been made even more readable by 
giving it a personal touch. Many investi- 
gators who work in the different fields are 
named. 

I should have thought that perhaps an 
additional chapter on the tools used for 
all this research would have been advis- 
able, especially as this book is addressed 
to the layman who would not necessarily 
have the background information. It may 
be too much to ask from a book which 
puts its emphasis on the personal type of 
presentation, that it should be equally 
well balanced in all fields of isotopes and 
radiation in agriculture. Therefore it is 
not surprising to find that some applica- 
tions are described in great detail whilst 
others, which may be equally important, 
are only mentioned. But a layman read- 
ing this book should get a clear under- 
standing of what radiations can do for 
agriculture, and also what they cannot do. 

I am sure that many people interested 
in this subject, and also scientists who are 


not perhaps familiar with this special 
subject, might benefit by reading this 
concise and unassuming book. 

AS. 


Estate Capital. D. R. DENMAN. Allen and 
Unwin. 22s. 6d. 


Between 1952 and 1956, the Depart- 
ment of Estate Management of Cambridge 
University carried out four surveys cover- 
ing 2,750 agricultural estates—a total of 
over 5 million acres. Dr. Denman is con- 
cerned with estate capital; that is, capital 
represented by the lawyer’s conception of 
land, with all its buildings, roads, drains, 
fencing, etc., as distinct from capital in- 
vested in a farming enterprise. He shows 
how different estates vary in their com- 
petence to finance improvements and thus 
create new estate capital out of estate 
income, how the circumstances of the 
owner’s personal taxation affect this com- 
petence, how associated capital (defined 
as “consociate capital”) in other estate 
enterprises such as farming or woodlands, 
or in monetary balances and other ex- 
ternal funds, plays its part in essential 
support of estate capital, but, unlike it, 
does not benefit from estate duty rebate. 

But as the various tables of figures are 
presented and discussed, I had the feeling 
that Dr. Denman is, in some respects, 
attempting to build too solid an edifice on 
what must inevitably be a slender founda- 
tion. The surveys were made during a 
period when estates were still facing 
many obstacles in adjusting their rents to 
take account of the changed value of 
money (many indeed were not attempting 
it), and when the need to make good a 
generation of neglect to buildings co- 
incided with uncertainties in layout and 
design resulting from new techniques in 
farming. 

Thus to say that economic conditions 
were unstable and fluctuating during the 
period of the surveys, and that too much 
reliance should not be placed on some of 
the finer distinctions drawn in this book, 
is not to deny its great value at the present 
time. For Dr. Denman demonstrates 
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vividly the fundamental importance of 
land proprietorship as “the cradle of 
agriculture”, and shows how its full 
utilization is needlessly impeded by un- 
sympathetic trust and tax laws, especially 
death duties which the Duke of North- 
umberland describes in his foreword as 
more harmful to agriculture than bene- 
ficial to the Exchequer. 
H.E.G.R. 


Dairy Husbandry. R. KENNEY. Nelson. 
12s. 6d. 


Mr. Kenney, who is the Principal of the 
Dorset Farm Institute, has added a worth- 
while book to the already extensive biblio- 
graphy of dairy farming. The author has 
set himself to cover the most important 
aspects of his subject within the compass 
of less than two hundred pages. In doing 
so he has not unnaturally devoted his 
talents, his knowledge and his experience 
to that part of the sudject which interests 
him most; it occupies the centre of the 
book (pages 96 to 120), and deals with 
the feeding of the milking cow. The sub- 
ject here is treated in detail and elabor- 
ately, and in contrast with some other 
aspects of dairy husbandry with which 
the author is less familiar. There are parts 
of the book in which the treatment is 
almost superficial and where some factual 
inaccuracies are to be discerned; for ex- 
ample the statement is made that licences 
to produce T.T. milk are “awarded by 
the local authority”, whereas they are 
granted by the Ministry of Agriculture, 
Fisheries and Food. The cursory treat- 
ment of some aspects has involved omis- 
sions which are unfortunate. In the matter 
of milk recording, which the author 
acknowledges to be “the most important 
first step in improved dairy farming”, 
opportunity might well have been taken 
to mention the simpler of the two milk 
recording schemes operated by the Milk 
Marketing Board, since this scheme fits 
the need of those dairy farmers for whom 
Mr. Kenney is writing. It may be, how- 
ever, that Mr. Kenney regards himself as 
writing for the student rather than for the 
practising dairy farmer. As a text-book 
for the student, it has several admirable 
features. A list of works of reference is 
appended at the end of each chapter, and 
a good index is provided. The illustrations 
are excellent and profuse, every photo- 
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graph being clear and apt, and they make 
the book attractive to the prospective 
purchaser. The text, if not comprehensive, 
will be found stimulating and acceptable, 
K.H.B. 


Robert Bakewell: Pioneer Livestock 
Breeder. H. CeciL PAWSON. Crosby 
Lockwood. 25s. 


British farmers taught the world how to 
grow meat, and Bakewell was supreme 
among those who taught the teachers. But 
hitherto we have had to rely for our 
knowledge of this master-breeder and his 
methods on scattered articles or sus- 
piciously standardized paragraphs in the 
history books. This biography, written by 
the Professor of Agriculture of Durham 
University, who includes among his 
sources some thirty recently discovered 
letters of Bakewell, which are reproduced 
in full, and a detailed knowledge of 
Dishley farm, where traces of his im- 
provements are still visible, is the first 
systematic, detailed account of the life 
and work of this great farmer. 

Bakewell was no detached technologist. 
He was a highly practical and progressive 
commercial farmer who came of farming 
stock and owed much to the teaching and 
influence of his father. Neither did he 
specialize exclusively in the breeding of 
livestock—he developed a new variety of 
cabbage and increased the output of his 
grassland by an irrigation scheme to feed 
the flocks and herds he was improving. 
He was also a good manager of men and 
a shrewd buyer and seller, though he 
allowed his passion for experiment and 
sense of hospitality to lead him into tem- 
porary bankruptcy. Professor Pawson 
makes clear the general farming ability 
which lay behind the particular genius for 
stock-breeding. 

This genius was not only a matter of 
personal inspiration. It was also a matter 
of prolonged application to the job in 
hand. Bakewell knew his aim, the produc- 
tion of early-maturing beef beasts to serve 
“keelmen, pitmen and other hardworking 
classes” who liked their joints fat. He 
knew the types of animal he needed—“he 
excelled as a judge of desirable type”. He 
sought diligently for good parent ma- 
terial, he inbred systematically to fix good 
beef qualities, avoiding the dangers of this 
policy by interposed matings of moder- 
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ately near relatives and by vigorous cull- 
ing, and he assessed results by measure- 
ments, feeding trials and progeny testing. 
Today most of his immediate achievement 
has perished. Longhorns are a curiosity, 
Shires have yielded to tractors, Leicesters 
are relatively few, the “mixbred” pigs for- 
gotten. But his principles and example 


remain. 

This book, which includes a preface by 
Sir James Scott Watson and an apprecia- 
tion of Bakewell’s work by Professor 
Cooper, is a very valuable addition to the 
library of agricultural history. But the 
agreeable blending of scholarship, science 
and muddy-booted commonsense is marred 
by excessive reliance for background his- 
tory on Ernle, who can no longer be re- 
garded as a wholly acceptable guide to 
our farming past. 

N.H. 


Millions still go Hungry. F.A.O. Rome. 
H.M. Stationery Office. 5s. (5s. 6d. by 
post). 

Twelve years have elapsed since the 
first F.A.O. report was issued. The present 
publication reviews the social, economic 
and agricultural problems that have been 
tackled, then describes the methods used 
and finally assesses the progress achieved. 

The book is an absorbing story of indi- 
viduals in F.A.O., working as advisers to 
governments and to farmers in many parts 
of the world. In Libya, one formulated a 
programme for developing local resources 
of olive oil, dates and citrus fruits, while 
from India, Yugoslavia, Chile and Somali- 
land came requests for fisheries advice. 
Costa Rica was concerned about the low 
productivity of certain plant fibre crops; 
Thailand had a large population to feed 
but fowl pest and fowl typhoid were 
scourges; rinderpest was rampant in Af- 
ghanistan and Ethiopia. These were some 
of the problems confronting the various 
specialists of this international advisory 
service. 

But twentieth-century technology can- 
not quickly be imposed on _ under- 
developed countries. There are problems 
of training local people, or of ascertaining 
basic statistics on which to base improve- 
ment programmes; social, political and 
financial obstacles have to be considered, 
and native farmers and fishermen are 
often reluctant to change the ways they 
have for so long adopted. 


Against such a background, progress 
cannot be rapid, yet as the report indi- 
cates, much can be done, given national 
and international goodwill. The control of 
desert locusts was a success in which 
many countries participated. Rinderpest is 
no longer a serious cattle disease in the 
two countries (Afghanistan and Ethiopia) 
which sought assistance. And the work on 
poultry diseases in Thailand of our own 
countryman, John Lancaster, has an ad- 
venturous quality seldom found in the 
world of technical assistance. 

It is its emphasis on the work of named 
individuals and small groups of men and 
women in F.A.O. that lends such an un- 
usual interest to this report. It adds im- 
measurably to its readability, and removes 
it far from the type of official publication 
which is normally expected. And beneath 
the sober and restrained words of the 
various advisers’ reports, one senses anec- 
dotes and events which are far from usual. 


HE. 


The Agricultural Register (New Series). 
Agricultural Economics Research Insti- 
tute, Oxford University. 21s. 


The reappearance of the Agricultural 
Register after a lapse of eighteen years is 
to be welcomed. Mr. Colin Clark explains 
that its aim is to set out “the facts of 
agricultural economics” for the use of 
those concerned “either in the field of 
action or of education”. This first volume 
in the new series admirably achieves the 
aim. 

The book opens with a chapter on the 
development of agricultural policy since 
the war, and gives a useful summary of 
the Agriculture Acts of 1947 and 1957 and 
the results of the 1957 Price Review. Then 
follow fairly detailed accounts of produc- 
tion, prices and marketing of livestock 
and livestock products, cereals, potatoes, 
sugar beet, fruit and vegetables. 

The European common market and free 
trade area are discussed in a chapter on 
imports, which also contains an account 
of recent tariff changes and anti-dumping 
measures, and a useful analysis of the 
supply of feedingstuffs. The last three 
chapters deal with labour, land and capital 
(including production grants and agricul- 
tural credit), and with inputs such as fer- 
tilizers, feedingstuffs and machinery. 

Some readers may regret the absence of 
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sources of statistics, and of references, 
which are useful for research workers and 
others who wish to follow up data given 
in an out of the way context, such as a 
Ministerial speech or a reply to a Parlia- 
mentary question. The more detailed 
tables, such as those showing weekly 
prices for cattle and for eggs, might well 
be put in an appendix. A full table of 
import duties on agricultural products and 
processed foods would be useful in future 
editions. More might. be said about 
changes in farming structure, which are 
discussed here all too briefly in a single 
paragraph. Reference is made to the amal- 
gamation of small farms in Northern 
Ireland, but nothing is said about the 
number of “farm businesses” compared 
with registered holdings in Scotland. For 
England and Wales it would have been 
interesting to have been given some esti- 
mate of the number of farmers, rather 
than of agricultural holdings. 

But these are minor criticisms. The book 
deserves high praise for bringing together 
in compact form a wealth of material 
from so many different sources, official 
and unofficial. The value of the Register 
is much enhanced by an excellent index. 

E.M.H.L. 


A Field Guide to British Deer. Compiled 
and edited by F. J. Taytor Pace. 
Mammal Society of the British Isles. 
10s. 6d. 


This small volume is the first of a series 
of field guides to British mammals and is 
intended to stimulate the interest of field 
naturalists and others in the study of 
British deer. It deals with the identifica- 
tion and field characteristics of the five 
species of deer most commonly found at 
large in Great Britain, namely the red 
deer, fallow deer, Japanese sika deer, roe 
deer and muntjak or barking deer. Other 
introduced species are more briefly dealt 
with. The book is arranged in fifteen 
short sections dealing with such things as 
habitat, tracks, droppings, voice, antler 
development, feeding and seasonal be- 
haviour. It is full of facts and authorita- 
tive information, is accurately illustrated 
and carefully arranged. For those already 
interested in deer it has a definite value. 
Whether it will prove equally valuable in 
arousing fresh interest is rather dubious. 

The Mammal Society aims primarily at 
inducing field naturalists to devote some 
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of the enthusiastic study lavished on 
birds and butterflies to the comparatively 
neglected observation of mammals in- 
stead. A Field Guide to British Deer in 
form and arrangement is perhaps a shade 
too reminiscent of those summaries of 
factual knowledge used by some students 
in cramming for examinations, and be- 
cause of this may fail to fulfil its praise- 
worthy purpose. In this respect it cannot 
compare with at least one of the books 
recommended in its pages. A Herd of Red 
Deer by F. Fraser Darling is a much 
more fascinating approach to the subject. 
AF, 


Hill-Farm Hazard. Mary CLIFFORD. Hale. 
16s. 


Mary Clifford’s book is a delightfully 
human account of her first few years as 
tenant of a 50-acre hill farm on the 
Cheshire / Derbyshire borders. Shortage of 
capital makes it necessary for her husband 
to remain in his “not too lucrative post”, 
with the result that for most of the time 
she plays a lone hand. 

The state of the farm when they became 
tenants could apply equally to many hill 
farms up and down the country. Difficulty 
of access, absence of life’s refinements, 
neglected out-of-date buildings and 
broken-down fences, all have a familiar 
ring. Nevertheless, it is a start, and the 
first problem to be decided is how much 
of the precious capital should be spent on 
material comforts at the expense of stock. 

Possessed of a keen, dry sense of 
humour which must have been an enor- 
mous asset during these first years, she 
makes full play of the situations, so 
familiar to country-folk, which arise from 
time to time because of lack of co-opera- 
tion by farm animals. Taking sows to 
“Honeymoon Hotel”, the arrival of the 
bull in the car, dosing unwilling pigs with 
pills, and the steeple-chasing abilities of 
the little red heifer, all make very amusing 
reading. 

Though working at full pressure, Mary 
Clifford finds time to produce a baby, and 
there is a passage on bringing up children 
which could be read with advantage by 
many. She fully appreciates the help and 
guidance of her neighbours, but is puzzled 
by the apparently illogical outlook of 
towns-folk when buying food. 

Much of what happens on Holly Bank 
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Farm happens on other farms, but related 
in Mary Clifford’s lively style it will be 
enjoyed by all readers. Mistakes are made, 
wrong decisions arrived at, calculations go 
wrong, the stock don’t always oblige; but 
in all these circumstances she can see the 
lighter side and her descriptions keep one 
fully interested throughout. 
Fk a 


Meat Hygiene: F.A.O. Studies No. 34. 
F.A.O. and W.H.O. H.M. Stationery 
Office. 45s. (46s. 9d. by post). 


The monograph is divided into seven 
parts, and sixteen articles have been con- 
tributed by experts from North America 
and several European countries. It is not 
a substitute for existing text-books on 
meat hygiene, but is intended to supple- 
ment them by illuminating recent ad- 
vances in this field. 

The contributions, which vary in their 
content and appeal, are based on the pro- 
ceedings of a W.H.O./F.A.O. Seminar on 
Meat Hygiene which was held in Copen- 
hagen in 1954. 

Part I deals with the epidemiology of 
meat-borne diseases and consists of a 
single article, by a Canadian medical 
specialist, which examines all aspects of 
the subject. A comprehensive list of 229 
references is appended. 

Ante-mortem care and the slaughter of 
animals are dealt with in Parts II and III, 
and the articles are written in a style 
which will appeal equally to public health 
workers and to those members of the 
meat trade who are concerned with the 
business of-slaughtering animals. The con- 
tributions on abattoir construction by an 
Italian industrial engineer and on muni- 
cipal abattoirs by a Swiss veterinarian are 
of topical interest in view of the recent 
publication of the White Paper on 
slaughterhouse standards. 

Parts IV and VI are concerned with 

post-mortem meat inspection and with the 
training of meat inspectors, and contain 
articles by British, French, Swiss and 
Danish experts. 
_ Parts V and VII contain a great deal of 
information about the hygienic processing 
and marketing of meat and meat products, 
and readers will find interesting com- 
parisons between meat hygiene practices 
in various parts of the world. 

There are sixteen appendices which deal 


with laboratory techniques and other 
technical aspects of meat hygiene, includ- 
ing abattoir design and the bacteriological 
examination of meat. 

The illustrations include two excellent 
colour-plates and many photographs from 
different parts of the world, of interest to 
meat hygienists and others connected with 
the meat trade. 

A selected bibliography and index com- 
plete the work. 

RV.B. 


Animal Health Trust Report, 1956-57. 


The aim of the Animal Health Trust is 
to provide the skill and resources neces- 
sary to alleviate suffering in domestic 
animals caused by illness and disease. 
This is achieved in three ways: long-term, 
by making grants to students to enable 
them to complete their veterinary train- 
ing, or to extend it by post-graduate 
studies; by maintaining Farm Livestock, 
Equine and Poultry Research Stations, 
and the Canine Health Centre; and by 
providing consultative, diagnostic and, to 
a certain extent, hospital services. 

With the exception of the Poultry Re- 
search Station, which is financed jointly 
by the Trust and the Agricultural Research 
Council, the Trust’s work depends en- 
tirely upon voluntary subscriptions, which 
come mainly from individual subscribers, 
those gainfully keeping animals, and from 
industries likely to gain from the work 
of improving animal health standards. 
Money from these resources is not, how- 
ever, sufficient to cover working expendi- 
ture for more than nine to ten months of 
the year. 

The accounts of the work of the four 
centres and of veterinary investigations 
carried out elsewhere by the Trust’s Re- 
search Scholars and Fellows indicate the 
wide range and practical value of these 
activities. They represent a comparatively 
new approach to animal welfare and one 
which it is hoped will receive the support 
of all who realize that animal suffering 
caused by illness and disease receives far 
less publicity than that arising from 
cruelty or neglect. 

Cor?.s of the report are obtainable free 
(6d. by post) from the Animal Health 
Trust, 14 Ashley Place, Westminster, 
S.W.1. 

AJLL. 
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Country Industries: Rural Industries 
Bureau Annual Report 1956-1957. 
Is. 6d. 


There are probably very few people, 
even amongst the agricultural com- 
munity, who fully realize the scope of the 
work being carried out by the Rural In- 
dustries Bureau. The Bureau is without 
question performing a valuable function, 
not only in maintaining a high standard 
of workmanship amongst the many 
ancient crafts associated with our coun- 
tryside, but also in fostering the develop- 
ment of new ones. 

The main part of the report covers the 
practical activities of the Bureau—engin- 
eering, experimental workshop, wood- 
working, clay industries, wrought iron- 
work, thatching, basketry, underwood, 
saddlery, and Welsh textiles. 

Details are given of the instructional 
classes and courses provided, and of the 
advisory visits made by the skilled tech- 
nicians of the permanent staff; also of the 
experimental work which is going on to 
try and improve methods and standards— 
for example on the use of polyester resins 
and glass fibre in boat building. 

Costing and marketing services rightly 
receive’ prominent notice in the report. 
The value of records and accounts, time 
and motion studies and good marketing 
are stressed as pointers to greater effi- 
ciency. Here is a close link between the 
farmer and the rural craftsmen. 

One feels after reading this excellent 
report that the Treasury Grant to the 
Bureau is money well spent. 

R.K. 
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Abstracts and Index to the Annual Re 
search Reports of the East 
Research Station 1913-1953. 20s. (Mem- 
bers 12s. 6d.) 


The first forty annual reports from the 
East Malling Research Station contain a 
great deal of scientific and practical in- 
formation, but until now it has been diffi- 
cult for fruit-growers and research workers 
to find all there is on any one subject. 

The new index will make it much easier 
for them, and the abstracts, which show 
what research has already been done, 
should reduce the chances of their miss- 
ing anything, or needlessly duplicating 
research. 

The book can be obtained from the 
Secretary, East Malling Research Station, 
Maidstone, Kent. 


Books Received 


Fruit 1957: A Review of Production and 
Trade relating to Fresh, Canned and 
Dried Fruit, Fruit Juices and Wines. 
Commonwealth Economic Committee, 
H.M. Stationery Office. 5s. (5s. 9d. by 
post). 

Agricultural and Horticultural Engineer- 
ing Abstracts. National Institute of Agri- 
cultural Engineering. 7s. 6d. 


Nuclear Radiation in Food and Agricul- 
ture. Edited by W. Ralph Singleton. D. 
Van Nostrand. 64s. 

The Poultry Handbook: The Poultry 
Industry's Standard Work of Reference. 
The Poultry World. 32s. 6d. 
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